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DPMENT PROGRAMME 
mPROJECT) 
(E.A.F.F.R.O. Counterparts) 
J. OkOOi, Ph.D. 
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B.Emeru 
STAFF 
Consequent upon the creation of additional posts of Research Officer 
Trainee, EAFFRO was able to recruit two qualified candidates to fill these 
posts. The first of the.se, Mr. David L. Ocenodongo arrived in October on 
being transferred from the East African Agricultural and Forestry Re­
search Or!{anization. \\'e are therefore grateful to the DirfcwT or £.A./\.­
F.R.a. for enabling this transfer. The second Offieer, tv1r. Timothy Twongo 
was recruited in November. 
Mr. C.O. Akwabi was recruited to fiB the vacant post of Laboratory 
Technician in July, Mr. M. Warukira, Senior Clerical Officer was trans­
ferred from Muguga to EAFFRO in March. For the first time, EAFFRO 
was able to obtain the seJVices of a Telephone Operator, b) the arrival of 
Miss. Martha Aricbe in August. 1\-1iss. F.A. Namataka, Pool Stenographer 
was transferred from the Communit) Headquarters in Arusha to EAFFRO 
in September. Her arrival was nf"ces:;itated by the transfer of Miss. J. 
Najjemba who got married and was posted to join her husband in Kampala. 
Our congratulations to :Miss. Najjemba and good wisht's for her married 
life. Mr. Elijah Mangoli, Supplies Officer, was posted to EAFFRO in "ove­
mber to relieve the Supplies Officer, Mr. LA. Mayawa who proceeded on 
leave. 
EAFFRO JOSl the sen'ices of Mr. C.K. Nsherenguzi, Counterpart 
Economist, when this offieer resigned to take up another post in Dar-es­
Salaam. Similarly, EAFFRO lost the seJViees of Laboraiof) Technician, 
Mr. C.O. Akwabi, following his resignation in October. E:AFFRO is, how­
ever, grateful to these Officers for the services the) rendered. 
Several of EAFFRO's Research S~ientists proceeded on terminal 
leave. Dr. J.M. Gee proceeded on tcrminalleave in March and ~lr. :\.1.J. 
Mann, Senior Research Officer took his leave in July foHowing completion 
of his contract. Mr. R.M. Chilvers, similarl~ proceeded on terminal leave 
in September. EAFFRO also lost the services of Mr. P.D. Mesvania, Fore­
r»an Artisan who retired after more than ten years in the Organization 
To the above Officers EAFFRO owes man) thanks for their de .....oted service. 
Amongst the FAO/UNDP staff, Miss. Eva Bergstrand, Associate 
Biologist, proeeeded on terminal leave after completion of her contract 
in June. Likewise, Mr. E. Nyholm, Project Economist proceeded on leave 
after completion of his contract in December. 
EAFFRO's two Trainee Biologists, namely Mr. G. Ssentongo and 
Mr. P. Basasibwaki continued training in the Cniversity of British Colu­
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m b i a  i n  C a n a d a .  T h e y  w e r e  r e p o r t e d  t o  b e  m a k i n g  s a t i s f a c t o r y  p r o g r e s s  
a n d  s h o u l d  r e t u r n  t o  E A F F R O  t O w a r d s  t h e  e n d  o f t h e  n e x t  y e a r .  E A F F R O ' s  
C o u n t e r p a r t  E c o n o m i s t ,  M r .  V .  B a b i k a n y i s a  p r o c e e d e d  t o  t h e  U n i v e r s i t y  
o f  W a s h i n g t o n  i n  S e p t e m b e r  [ Q  f o l l o w  u p  a  c o u r s e  i n  s p e c i a l i s e d  f i s h e r i e s  
e c o n o m i c s  l e a d i n g  t o  a  M a s t e r  o f  A r t s  d e g r e e .  E A F F R O  i s  g r a t e f u l  b o t h  
t o  t h e  C a n a d i a n  G o v e r n m e n t  a n d  t o  P r o f e s & J r  P e t e r  L a r k i n  o f t h e  U n i v e r s i t y  
o f  B r i t i s h  C o l u m b i a  f o r  h i s  p e r s o n a l  g u i d a n c e  a n d  a s s i s t a n c e  r e n d e r e d  t o  
E A F F R O  b i o l o g i s t s .  G r a t e f u l  t h a n k s  a r e  s i m i l a r l y  b e s t  o w e d  o n  t h e  F . A . O .  
a n d  U . N . D . P .  f o r  e n a b l i n g  M r .  B a b i k a n ) i s a  t o  f o l l o w  u p  h i s  s t u d i e s  i n  t h e  
U n i v e r s i t y  o f  \ V a s h i n g t o n .  
V E H I C L E S  A N D  L A U N C H E S  
I n  g e n e r a l ,  r e p a i r  a n d  m a i n t e n a n c e  w o r k  h a s  b e e n  n o r m a l  t h r o u g h o u t  
t h e  y e a r  a l t h o u g h  s o m e  d i f f i c u l t i e s  w e r e  e x p e r i e n c e d  i n  r e p a i r i n g  s o m e  o f t h e  
v e h i c l e s  a n d  O l h e r  e q u i p m e n t .  
T h e  o l d  B e d f o r d  t r u c k  U E D  9 0  d e v e l o p e d  t r o u b l e  i n  t h e  s t e e r i n g  
s y s t e m  a n d  t h e  k i n g  p i n s  o f  a l l  t h e  f o u r  w h e e l s  w e r e  w o r n  o u t .  A  n e w  s e t  
o f  k i n g  p i n s  w e r e  f i t t e d  a n d  t h e  s h o c k  a b s o r b e r s  w e r e  r e p l a c e d .  a  
A  s u r v e y  o n  t h e  L a n d - R o v e r  u s a  2 6 {  s h o w e d  s o m e  m e c h a n i c a l  
s h o r l  c o m i n g s .  B r a k e  l i n i n g : s ,  w h e e l  a n d  m a s t e r  c y l i n d e r s ,  r e a r  b e a r i n g s ,  
e x h a u s t  p i p e  a n d  t h e  c r o w n  w h e e l  w e r e  r e p l a c e d .  T h e  e n g i n e  w a s  g i v e n  
t o p  over~haul r e s u l t i n g  i n  t h e  r e p l a c e m e n t  o f  f o u r  exhaust~valves a n d  a  s e t  
o f  g a s k e t s .  
T h e  t w o  n e w  L a n d - R o v e r s  U Q T  2 8 2  a n d  U Q T  2 8 3  c o n t i n u e d  t o  
r e n d e r  s a t i s f a c t o r y  ( s e r v i c e .  H o w e v e r ,  m i n o r  r e p a i r s  w e r e  c o n d u c t e d  o n  
s h o c k  a b s o r b e r s ,  g e ( \ f  b o x  a n d  s h i v e l  p i n s .  L a n d - R o v e r  U Q T  2 8 3  w a s  i n v o l ­
v e d  i n  a  s l i g h t  a c c i d e n t  i n  D e c e m b e r  w h i l e  t r a v e l l i n g  i n J i n j a .  T h i s  v e h i c l e  
w a s  c o m p l e t e l y  r e p a i r e d  i n  E A F F R O  w o r k s h o p .  A  P e u g e o t  5 0 4  w a s  pur~ 
c h a s e d  a s  a  s t a f f  c a r  a n d  d e l i v e r y  w a s  m a d e  i n  J u l y .  
T h e  T o } o t a  c r o w n  E s t a t e  U N  3 9  a n d  t h e  L a n d - R o v e r  U N  ' f a  b o t h  
h a v e  g i v e n  u n s a t i s f a c t o r y  s e r v i c e  i n v o l v i n g  f r e q u e n t  h i g h  m a i n t e n a n c e  
c o s t s  a n d  t h i s  i s  d u e  t o  t h e  f a c t  t h a t  t h e  t w o  v e h i c l e s  a r c  o l d  a n d  s p a r e s  
a r c  o f t e n  o u t  o f  p r o d u c t i o n ,  p a r t i c u l a r l y  f o r  t h e  T o y o t a .  T h e  t h r e e  Volks~ 
w a g e n s  U Z T  6 0 ,  T U T  7 7 4  a n d  U Z T  1 4 - c o n t i n u e d  t o  r e n d e r  g o o d  s e r v i c e  
a n d  t h e i r  m a i n t e n a n c e  w a s  r e a s o n a b l e .  T h e  f o l l o w i n g  t a b l e  g i v e s  M i l e s !  
K i l o m e t e r s  r u n  b y  e a c h  v e h i d e  d u r i n g  t h e  y e a r .  
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E A F F R O  V e h i c l . . .  ,  
B e d f o r d  l J E D  
g o  
L a n d - R o v e r  u s a  2 6
4  
"  
. .  
U Q T  2 8 2  
. .  
U G T  
2 8
3  
P e u g e o t  
U Q X  
4
8 2  
U N D P  V e h i c l . . .  :  
T o y o t a  C r o w n  U N  
Land~Rover U N  
' f a  
V / W a g e n  U Z T  
6 0  
V / W a g e n  U Z T  
I ' f  
V / W a g e n  T U T  
7 7 4  
T h e  R e s e a r c h  v e s s e l  " I B I S "  
L a k e  V i c t o r i a .  I t s  m a i n  e n g i n e  h i l  
O n a n  g e n e r a t o r s  a s  w e l l  a s  t h e  w~ 
r e p l a c e d .  L a u n c h  N o .  I  h a s  n o t  g i  
s c i e n t i f i c  d a t a  i n  t h e  n o r t h  e a s t e r n  
R e p a i r s  c a r r i e d  o u t  o n  t h i s  b o a t  
r e p l a c e m e n  t  o f t h e  p l a n k s  o f w o o d  0  
t a r p a u l i n .  L a u n c h  N o . 2  r a n  s m o o  
w e r e  m a i n t a i n e d  p r o p e r l y  a p a r t  ~ 
e x p e r i e n r e d  s e r i o u s  m e c h a n i c a l  t r  
H o w e v e r ,  d u e  t o  i t s  a g e ,  s p a r e s  f o r  t 1  
i n  t h e  m a r k e t  a n d  w e  w i l l  b e  com~ 
S T O C K  E V A L U A l 1  
A L M O . ]  
B I L L .  W .  K  
D u r i n g  t h i s  p e r i o d ,  1 0  c r u i s e s  Y o  
c o n t i n u a n c e  o f  t h e  b o t t o m  t r a w l  e  
m i d w a t e r  t r a w l  p r o g r a m m e .  T h e  
a b n n d a n c e  o b t a i n e d  d u r i n g  t h e s e  
i n  T a b l e  I .  O t h e r  r e l e v a n t  p a r a m e  
e x c l u d e  t h o s e  m a d e  d u r i n g  m i s c f  
g e a r  t e s t i n g  e t c .  
~ be making satisfactory progress 
\, end of the next year. EAFFRO's 
iyisa proceeded to the University 
p a courSe in specialised fisheries 
<gree. EAFFRO is grateful both 
oor Peter Larkin of the University 
Janee and assistance rendered to 
imilarly best owed on the F.A.O. 
isa to follow up his studies in the 
AUNCHES 
work has been normal throughout 
:pericneed in repairing some of the 
eveloped trouble in the steering 
wheels were worn out. A new set 
orbers Were replaced. 
) 264 showed some mechanical 
master cylinders, rear h~arings, 
replaced. The engine was given 
t of four exhaust-valves and a set 
82 and UQT 283 continued to 
nor repairs were conducted on 
Land-Rover UQT 283 was invol­
e travelling in Jinja. This vehicle 
rkshop. A Peugeot 504 was pur­
e inJuly. 
d the Land-Rover UN 40 both 
ng frequent high maintenance 
two vehicles are old and spares 
If the Toyota. The three Volks­
ontinued to render good service 
he following table gives Miles/ 
~'ear. 
EAFFRO Vehicles , Miles(Km. Run Total Miles/Km. 
Bedford UED 1946 miles miles9° 49,5°9 
Land-Rover usa 264 6381 miles 51,77 1 miles 
UQT 282 3°255 Km. Km.3°>4°5
" " UGT 283 26310 Km. 29,355 Km.
" Peugeot UQX 482 12374 Km. 12,374 Km. 
UNDP Vehic:les : MiIes/Km. Run Total Miles/Km. 
Toyota Crown UN 39 23737 Km. 91,792 Km. 
Land-Rover UN 3952 Miles 36,675 Miles4° 
V/Wagen UZT 60 12544 38,762
" " V/Wagen UZT 14 8100 26,3°3
" " V/Wagen TDT 2600 Miles 10,66g774 
" 
The Research vessel "IBIS" has been in continuous operation round 
Lake Victoria. Its main engine has undergone top over-haul, and the two 
Onan generators as well as the water pump on the 12 Kw generator were 
replaced. Launch No. l has not given any trouble and was used to collect 
scientific data in the north eastern shores arond Lufu and Buvuma islands. 
Repairs carried out on this boat included overhauling' of both engines, 
replacement ofthe planks ofwood on the star-board side and renewing of the 
tarpaulin. Launch No.2 ran smoothly throughout the Yfar. The dinghies 
were maintained properly apart from the powered dinghy whose engine 
experienced serious mechanical trouble in its defected starter magneto. 
However, due to its age, spares for this type ofengine are no longer available 
in the market and we will be compelled to write off this engine. 
• 
STOCK EVALUATION AND ASSESSMENT
 
ALMO. J. CORDONE
 
AND.
 
BILL. W. KUDHONGANIA
 
During this period, 10 cruises were conducted with the" IBIS" for the 
continuance of the bottom trawl exploratory survey and initiation of the 
midwater trawl programme. The total catches and the relative species 
abundance obtained durin1{ these operations are summarized,h) country, 
in Table l. Other relevant parameters are shown in Table I I. These data 
exclude those made during miscellaneous short trips for demonstration, 
gear testing etc. 
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,B O t T O M  T R A W L  S U R V E Y  
I n i t i a l l y  t h e  b o t t o m  t r a w l  s u r v e y  w a s  a s s u m e d  t o  b e  c o m p l e t e d  i n  M a y  
1 9 7 0 .  T h e  d r a f t  o f a  r e F K J r t  d e s c r i b i n g  t h e  m e t h o d s  a n d  s u m m a r i z i n g  c e r t a i n  
g e n e r a l  r e s u l t s  w a s  s u b m i t t e d  t o  F A G  i n  R o m e  i n  m i d . I 9 7 0 .  I t  w a s  r e t u r n e d  
f o r  r e v i s i o n  a n d  a  f i n a l  d r a f t  p r e p a r e d  a n d  r e s u b m i t t e d  i n  O c t o b e r  1 9 7 0 .  
I t  w a s  a c c e p t e d  b y  R o m e ,  a l t h o u g h  u n r e s o l v e d  i s  t h e  q u e s t i o n  o f  h o w  t o  
h a n d l e  t h e  l a r g e  a p p e n d i x  c o n t a i n i n g  a  l i s t i n g  o f  t h e  u n a d j u s t e d  r e s u l t s  o f  
e a c h  h a u l .  T h e  r e p o r t  m i n u s  t h e  a p p e n d i x  w i l l  a p p e a r  i n  t h e  f i r s t  i s s u e  o f  
T h e  I i f r U a n  J O I " . a l  o f  T r o p i c a l  H y d r o b i o l o g y  a n d  F i , h e r i e , .  
U n d e r  p r e p a r a t i o n  a r e  a  n u m b e r  o f o t h e r  r e p o r t s  d e s c r i b i n g  t h e  r e s u l t s  
o f  t h e  s u r v e y ;  e . g . ,  d i e l  m o v e m e n t s  o f  f i s h  a s  s h o w n  b }  2 4 - h o u r  t r a w l i n g ,  
t h e  i n f l u e n c e  o f c o d e n d  m e s h " s i z e  o n  c a t c h ,  a n d  b a s i c  c a t c h  a n d  l i f e  h i s t o r y  
d a t a  b y  l a k e  a r e a  a n d  c o u n t r y .  
A s  m e n t i o n e d  p r e v i o u s l y ,  i t  w a s  b e l i e v e d  n e c e s s a r y  t o  r e m e d }  t h e  
p a u c i t y  o f  s a m p l e s  u s i n g  s m a l l - m e s h  c . o d e - n d s  b y  r e - i n i t i a t i n g  t h e  f i e l d  
p h a s e  o f  t h e  b o t t o m  t r a w l  s u r v e y .  S i n c e  N o v e m b e r  1 9 7 0 ,  a n  u n · n u m b e r e d  
c r u i s e  a n d  c r u i s c s  2 ]  a n d  2 2  h a v e  b e e n  c o m p l e t e d  a l o n g  w i t h  m a n y  s a m p l e s  
t a k e n  d u r i n g  s h o r t  o n e  o r  t w o - d a y  t r i p s  t o  w a t e r s  c l o s e  t o  J i n j a .  C r u i s e  2 3 ,  
t h e  f i n a l  trip~ s h o u l d  b e  finis~ed i n  e a r l y  ! \ . f a r c h .  T h e  d a t a  f r o m  t h e s e  c r u i s e s  
w i l l  b e  i n c o r p o r a t e d  i n t o  t h e  r e p o r t s  m e n t i o n e d  a b o v e ,  a s  w e l l  a s  i n  t h e  
D  n i v e r s i t y  o f  B r i t i s h  C o l u m b i a  c o m p u t e r  p r o g r a m m e .  T h e y  w i l l  p r o v i d e  
u s  w i t h  m o r e (  r e a l i s t i c  e s t i m a t e s  o f  s t a n d i n g  s t o c k  o f  t h e  H a p / o c h r o m i s  c o m p ­
l e x .  
R e s u l t s  o f  t h e  L h r e e  m o s t  r e c e n t  c r u i s e s  u s i n g  s m a l l - m e s h  c o d e n d s  
s h o w  t h a t  t h e  m e a n  h o u d y  c a t c h  r a t e s  a r e  i n  t h e  n e i g h b o u r h o o d  o f  5 0 0  
k i l o g r a m s  w h i c h  a r e  a t  l e a s t  d o u b l e  t h e  m e a n s  f o r  d r a g s  m a d e  w i t h  c o d e n d s  
o f  l a r g e r - m e s h  s i z e .  T h e  d i f f e r e n c e  i s  a l m o s t  e n t i r e l y  i n  t h e  c a t c h  o f  H a p ­
l o c h r o m i s .  J u s t  r e c e n t l y  t h e  M a s t e r f i s h e r m a n  c o n s t r u c t e d  a  n e w  b o t t o m  
t r a w l  w i t h  s m a l l  m e s h e s  a h e a d  o f  t h e  e o d e n d .  R e s u l s t s  i n d i c a t e  t h a t  e v e n  
l a r g e r  c a t c h e s  o f  H a p / o c h r o m i s  c a n  b e  a n t i c i p a t e d ,  a n d  t h a t  e x i s t i n g  c a t e h e s  
w m  y i e l d  m i n i m a l  s t a n d i n g  s t o c k  e s t i m a t e s .  
M I D W A T E R  T R A W L  S U R V E Y
! I  
i '  
T h e  i n i t i a l  g e a r  t r i a l s  w i t h  m i d w a t e r  t r a w l s  h e g a n  i n  J u n e  1 9 7 0 .  T h i s  
w a s  f o l l o w e d  b y  t h r e e  m a j o r  crui~es w h i c h  a l s o  i n c l u d e d  f u r t h e r  g e a r  d e v e l o p ­
m e n t .  T h e  r e s u l t s  w e r e  d i s a p p o i n t i n g  a n d  c o n f u s i n g  a n d  n o  m a j o r  m i d w a t e r  
t r a w l  c r u i s e s  h a v e  b e e n  u n d e r t a k c n  s i n c e  c r u i s e  2 0  w h i c h  w a s  c o m r l e t e d  i n  
6  
m i d - A u g u s t  J 9 7 0 .  T h e  r e n  
I  a n d  I I .  I t  w a s  a p p a r e n t  r l  
s i z e  o f  t h e  t r a w l s .  C a t c h e s  (  
W e  m i g h t  a c c e p t  t h i s  a s  n  
e x c e p t  f o r  t h e  f a c t  t h a t  v e l " ]  
T h e  p r o b l e m  w a s  d i S C I  
t h a t  t h e  m i d w a t e r  t r a w l  S 1 .  
p o n s i b l e  f o r  t h e  t r a c e s  w e n  
s a m p l i n g  p r o g r a m m e  w h i c h  
i . e .  t h e  b a y s  a n d  c h a n n e l s  n  
f r o m  S e p t e m b e r  t o  D e c e m l  
a n < l  c a m e  t o  t h e  f o l l o w i n g  c  
r . 	  D a y t i m e  s a m p l i n g  w i l l  
y i e l d e d  s m a l l  q u a n t i t i e  
c a t c h e s  o f  o r n e r  s p e c i a  
t h e  e c h o  t r a c e s  a r c  c a U 5  
2 . 	  T h e  r e s u l t s  o f o b s e r v a t i  
c a t c h e s  f r o m  a  v a r i e t y  
L a m p a r a  n e t )  i n  a r e a s  
r e s p o n s i b l e  f o r  t h e  b u l k  
t i o n  b e t w e e n  f i s h  c a t c h  a  
3 . 	  A l t h o u g h  E n g r o u l i < j p r i s  
b a s e d  o n  G E E ' s  e a r l i e r  
o f  t h e  e c h o  t r a c e s  a r e  c a '  
o f  H a p l o , h m m i s  a n d  T i  
p e r h a p s  a c c o u n t s  f o r  t h l  
4 . 	  E v i d e n c e  f o r  t h e  a b o v e  
r e m a i n s  t h a t  t h e  b u l k  o t  
T h e  t r a c e s  i n  s o m e  m p  
A l s o ,  t h e  s a m p l i n g  g o >  
c a t c h e s  a r e  m a d e  a t  n~ 
t h e y  s a m p l e  a l m o s t  t h e  
t o  m o v e  o f f  t h e  b o t t o m  
5 . 	  W e  h a v e  n o t  y c L  i d c n t i f i  
M o r e  e x t e n s i v e  s t u d i e s  
l,SURVEY 
lSSumed to be completed in May 
!cthods and summarizing certain 
me in mid-1970. Itwas returned 
d resubmitted in October 1970. 
~Ived is the question of how to 
ling of tne unadjusted results of 
will appear in the first issue of 
"'" Fisim'ies. 
ner reports describing the results 
as shown b} 2f-hour trawling, 
and basic catch and life history 
eved necessary to remed} the 
lends by re-initiating the field 
)Vember 1970, an un-numbered 
pleted along with man} samples 
waters close to Jinja. Crujse 23, 
reh: The data from these cruises 
rioned above, as weJl as in the 
programme. They will provide 
stock of the Haplochromis comp­
ises using small-mesh codends 
~ in the neighbourhood of 500 
1S for drags made with codends 
t entirdy in the catch of Hap­
n constructed a new bottom 
ld. Resulsts indicate that even 
ated, and mat existing catches 
wls began in June 1970. This 
'ncluded further gear develop. 
using and no major midwater 
;c :.!o which was completed in 
mid-August 1970. The result of the three cruises are summarized in Table 
I and II. It was apparent that veq-Iow catches were made despite the large 
size of the trawls. Catches tend not only to be low but also highly variable. 
We might accept this as reflecting the density of fish in the pelagic zone 
except for the fact that very dense traces appear on the echosounder. 
The problem was discussed at a meeting in September. It was decided 
that the midwater trawl survey should be postponed until the agents res­
ponsible for the tracCB were identified. We then embarked on a multi~gear 
sampling programme which involved a series ofshort trips to our study area; 
i.e. the bays and channr:1s north of Buvuma Island. During the four months 
from September to December, we tested a variety of gear and techniques 
anet came to the foHowing conclusions: 
1.	 Daytime sampling with midwater trawls in the InRira-Buvuma area 
yielded small quantities of Haplocllromis, Engraulicypris and incidental 
catches of other species. This indicates that at least some segment of 
the echo traces are caused by these fishes. 
2.	 The results of observations with SCUBA and the absence of large fish 
catches from a variety of gear (beam and midwater trawls and the 
Lampara net) in areas with dense echo traces. infer that fish are not 
responsible for the bulk of these traces. The consistent lack of cOlTela~ 
tion between fish catch and echo trace density provides further evidence. 
3.	 Although EngTaulicypris fry cannot be discounted, it would appear 
based on GEE's earlier work, that a segment, fXlssibly a large segment, 
of the echo traces are caused by swarms of phytoplankton. The prescnce 
of Haplochromis ann Tilap,a esculenta feeding on these concentrations 
• perhaps accounts for the hererogenous appearance of the traces. 
4.	 Evidence for the above statements is not conclusivt' and the possibilit) 
rem.ms that the bulk of the traces are'taused by fish. 
The traces in some respects have the appearance of typical fish traces. 
Abo, the sampling gear seems very inefficient. For example. small 
catches are made at night with midwater trawls despite the fact that 
they sample almost the entire water column and HaplochrQmis are known 
to move off the bottom at that time. 
5.	 We have not yet identified the agents causing dense echosounder traces. 
More extensive studies are required to achit've this goal. 
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T a b l e  1 :  C o n t .  . . .  J S u m  
I n  D e c e m b e r  1 9 7 0 ,  a  d e t a i l e d  p r o g r e s s  r e p o r t  w a s  p r e p a r e d  d e s c r i b i n g  
T r a w l  C a t c h e s  ( i l l  
t h e  o u t c o m e  o f  t h e s e  i n v e s t i g a t i o n s  a n d  p r e s e n t i n g  r e c o m m e n d a t i o n s  f o r  
f u r t h e r  s t u d i e s .  S i n c e  t h e n  o u r  e n e r g i e s  w e r e  d i v e r t e d  t o  f o l l o w  u p  b o t t o m  
M i d w a t e r  T r a w l i n g  
t r a w l i n g  a n d  n o  furth~r w o r k  h a s  b e e n  d o n e  o n  e i t h e r  t h e  m i d w a t e r  t r a w l  
s u r v e y o r  i d e n t i f i c a t i o n  o f  t h e  p e l a g i c  e c h o  t r a c e s .  
~_.-
U g a n d a  
K e n z a  
T a n z a n i a  
4 5 3 1 . 9  
1 1 8 2 . 7  
3 7 0 8 . 8  
9 1 0 . 4  
3 3 . 2  
5 2 6 . 5  
T a b l e  I :  S u m m a r y  o f  ' I B I S '  B o t t o m  a n d  M i d w a t e r  T r a w l  
4 5 . 0  
3 . 4  
8 . 2  
C a t c h e s  ( i n  K g )  B y  C o u n t r y ,  D u r i n g  1 9 7 0  
1 0 9 . 6  
3 . 5  
1 4 . 0  
0 . 2
l . l  
­
0 . 3  
B o U o m  T r a w l i n g  
5 2 . 3
0 5  
­
•  
3 3 7 . 0  
3 9 . 1  
3 0 4 . 4  
1 . 1  
0 . 0  
0 . 0  
S p e c i n  U g a n d a  K e n y a  
T a n z a n i a  T o t a l  
%  
8 0 . 0  
1 0 . 0  
8 1 . 0  
H a p / o c l t r o m i . J  s p p .  
7 5 6 9 8 . 3  1 6 7 3 9 . 9  3 7 9 0 5 . 9  
1 3 0 3 4 4 . 1  7 5 . 6  
1 7 . 8  
6 . 5  
T i l a p i a  t ' s c u l f " 1 f t a  
2 3 \ 2 . 0  2 8 3 . 9  3 3 8 7 . 9  5 9 8 3 . 8  3 . 5  
­
0 . 1  
T ,  ~riabilis 5 4 2 . 1  3 . 8  4 7 . 5  5 9 3 . 4  0 . 3  
0 . 0  
6 . 1
4 . '
,
T .  I t i / o t i c a  9 7 5 . 9  
5 9 . 6  1 4 7 6 . 5  2 5 1 2 . 0  1 . 5  
-
T .  z i / I i i  6 4 . 7  0 . 4  3 . 9  6 9 . 0  0 . 0  
6 2 . 8  
T .  l e l l C o s t i c t a  2 8 . 6  0 . 1  1 . 1  2 9 . 8  0 . 0  
­
1 . 4  
& g r u . s  d o c m t K  
6 0 4 0 . 4  1 7 1 3 . 3  2 4 7 2 . 2  1 0 2 2 H  5 . 9  
C l a r w  t M s s a m b i n p  4 5 0 0 . 3  1 8 7 9 . 6  2 1 7 4 . 5  8 5 5 4 . 4  5 . 0  
X e r w c l a r w  s p p .  
3 6 . 7  
3 5 . 7  
1 1 . 2  8 3 . 6  0 . 0  
1 . 0  
1 1 . 0  
P r o ' o p t e r w J  a e t l t i o p i C 1 U  6 8 7 7 . 8  4 0 4 . 0  2 5 2 3 . 7  9 8 0 5 . 5  5 . 7  ­
-
S y n o d o l t t i s  " i c l o r i o e  
2 0 l l . 3  3 0 8 . 7  8 6 1 . 1  3 1 8 3 . 1  1 . 8  
-
S .  a f r o [ J S c l t e r i  8 . 2  1 6 . 4  3 . 0  2 7 . 6  0 . 0  
1 . 5  
S c l t i / b e  m y s t w  
3 3 . 9  
1 2 . 8  7 9 . 3  1 2 6 . 0  0 . 1  
-
M o r m y r w J  k t u U f l O n e  
2 3 9 . 4  8 . 3  1 6 . 6  2 6 4 . 3  0 . 2  
- 

L . t J M o  I I k t o r i a n w  1 . 5  6 . 2  
8 . 9  
1 6 . 6  0 . 0 
  
0 . 1 
  
& r b w  a l t i a n a l i s  8 3 . 4  
4 0 . 5  1 0 . 9  
1 3 4 . 8  0 . 1 
  
5 2 . 4  
6 . 2  
3 0 7 . 5  
G n o t l t o l t e m w s  / o n g i b a r b i s  0 . 5  
-
1 2 . 2  1 2 . 7  
0 . 0  
~--~-----
J l a r C 1 U m i w  g r a l t o m i  3 . 1
- -
3 . \  0 . 0  
6 1 0 3 . 5  
1 2 7 7 . 7  
5 0 8 1 . 4  
L o t e s  " i 1 o t i e u s  
4 1 6 . 4  
4 7 . 4  
-
4 6 3 . 8  
0 . 3  
M t u t a c e m M l w  f r e r l O t w  0 . 1  
-
0 . 1  
0 . 2  0 . 0  
C l a r i m  c a r . r O l l i i  
-
-
0 1  
0 . 1  0 . 0  
. . t / e n e s  j a c b O r t i i  
. 4 . .  s a d l e r '  
-
0 . \  
-
0 . 1  0 . 0  
& r b u s  p a J u J i I t o S k f  0 . 2  
-
0 . 2  0 . 0
-
B a r b u s  s p p . 
  
E r t . r a u J i c y p r i s  a r g e n t e w  0 . 0  0 . 0  0 . 0  
0 . 0  0 . 0 
  
T o t a l  9 9 8 7 6 . 8  2 1 5 6 0 . 7  
5 0 9 9 6 . 6  1 7 2 4 3 4 . 1  1 0 0 . 0  
8  
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Table I: Cont. ... /Summary of ' I BIS' Bottom and Midwater ~ ",",". ,","., ,",,,,'. Trawl Catcbes (in Kg) by Country, During 1970 presenting recommenda'ions for
 
re diverted to follow up bottom
 
ne on either the midwater trawl Midwater Trawling TOTAL
 
.0 traces. 
.Uganda Kenza Tanzania Total . WI. (Kg) ~/o 
4531.9 1182.7 3708.8 9423.0 75.6 139767.\ 75.6 
910.4 JJ.l 526.5 1470.\ 11.8 74539 4.0ra and Midwaler Trawl 
45.0 3.4 8.2 56.6 0.5 650.0 0.4 
\09.6 3.5 14.0 \27.\ 1.0 2639.1 1.4 
I, During 1970 
1.1 0.2 L3	 0.0 70.3 0.0 
0.3 0.3	 0.0 30.\ 0.0IiDg 
0.5 52.3 52.8.	 0.4 10278.7 5.6 
337.0 39.1 304.4 680.5 5.5 92.14.9 5.0 
1.1 0.0 0.0 1.1	 0.0 84.7 0.\Tanzania Total % 
37905.9	 80.0 10.0 81.0 171.0 1.4 9976.5 5.4130344.1 75.6
 
33g7.9 17.8 6.5 24.3 0.2 3207.4 1.7
5983.8 3.5 
0.0 01 0.\	 0.0 27.7 0.047.5 593.4 0.3
 
1476.5 2512.0 L5 4.4 6.1 10.5 0.1 136.5 0.1
 
264.3 0.\3.9 69.0 0.0 
62.8 62.8 0.5 79.4 0.01.1 29.8 0.0 
1.0 1.4 2.4	 0.0 137.2 0.\2472.2 10225.9 5.9
 
2174.5 8554.4 5.0 \2.7 0.0
 
3.\ 0.0
 
2523.7 9805.5 5.7 \1.0 \1.0 0.1 474.8 0.3
 
11.2 83.6 0.0 
0.1 00861.1	 3183.1 1.8
 
0.\ 00
3.0	 27.6 0.0 
L5 L5 0.0 L5 0.079.3	 126.0 0.1 
0.\ 0.016.6 264.3 0.2 
0.2 0.08.9	 16.6 0.0 
0.\ 0.\ 0.0 0.\ 0.010.9 134.8 0.1 
52.4 6.2 307.5 366.\ 2.9 366.\ 0.212.2 127 0.0 
3.1	 0.0 
6\03.5 \277. 7 5081.4 12462.6 \00.0 \84896.7 100.0463.8 0.3 •0.1 0.2 0.0
 
0.\ 0.1
 0.0 
0.1 0.0 
0.2 0.0 
0.0 0.0 0.0 
50996.6 172434.1 100.0 
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T a b l e  I ) .  I n  t e r m s  o f v e r t i (  
V i c t o r i a  a r e  s t r i c l y  m o r e  J  
[ i c y p r i s  a r g e m e u s ,  A / e s t e s  j a c .  
l o c h r o m i s  c o m p l e x .  
C o n d n c t i o n  o f  " , , - h r .  b o  
m i n e  d i e l  p e r i o d i c i t y  o f  
D e m e r s a l  a n d  p e l a g i c  
s p e c i e s  m o v e  o f f ,  a n d  o t h e n  
d i r e c t i o n s  d u r i n g  t h e  n i g h t  
l e n t a ,  B a g T U J  d o c m a t  a n d  La~ 
m a d e  d u r i n g  t h e  d a y ,  h u t  w  
t h e  n i g h t .  T i / a p i a  n i l o t i c a  a  
q u a n t i t i e s  w i t h  b o t t o m  t r a l  
! i c y p T i s  a r g e n t e w  w e r e  c a u g h  
w a t e r  t r a w l s .  M o r m y r i d  c a  
b o t t o m  t r a w l s  w h i l e  m i d w a  
a n d  S c h i / b ,  o c c u r r e d  o n l y  d u  
s p a t i a l  m i g r a t i o n s ,  a p a r t  f r o  
t i o n ,  r n a )  s e r v e  1 0  i n c r e a s e  
i n v o l v e d  i n  t h i s  p h e n o m e n c  
B a t h y m e t r i c  d i s t r i b u t i o l  
8 '  
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The following indicate fields of interest during exploratory investiga­
tions: 
(blalitative aDd quantitative cOm.pariSOD8 ofdemersal and pelagic
," catches: !~ In terms of quamity, pelagic catches (especially during the da)) were 
generally much lower than demersal catches (see mean catch rate, Table 
II). In terms of relative abundance Engraulicypris argenteus and A/isles jade­
sonii are significant, while Tilapia esculenla and Labeo victor£anus appeared 
morc significant in pelagic catches. Further, no Mormyrids, harcHy an) 
Bagrus and less Protopterus catches were made in the pelagical Zone (see 
Table I). In terms of vertical-spatial distribution nonc of the fishes in Lake 
Victoria are stridy more pelagic than demersal-except, of course Engrau­
licypris argenteus, Alestes jacksonii and perhaps certain species of the Hap­
lochromis complex. 
CODductioD of 2.j-hr. bottolD aDd lDidwater trawl series to deter­
lBine diel periodicity of fishes as reflected hy the catch rates. 
Demersal and pelagic catch data are complementary in that some 
species move off, and others move to the bottom during the day but reverse 
directions during the night. Catch rates for Haplochromis spp. Tilapia escu­
lenta. Dagrus docmac and Labeo victorianus were higher in bottom trawl hauls 
made during the day, but were higher in midwater trawl hauls made during 
the night. Tilapia nilotica and Protopterus aethiopicus were caught in higher 
quantities with bottom trawls during the night but together with Engrau­
licypris argentl'us were caught in higher quantities during the day with mid­
water trawls. Mormyrid catches were mostly during the night and only in 
bottom trawls while midwater trawls catches for Xenoclarias spp" Synodontr"s 
and Schilbeoccurred only during the night. The vertically opposite temporal­
spatial migrations, apart from protecting against direct competitive interac­
tion, may serve to increase the range of food items available to the species 
in\1llved in this phenomenon. 
BathylBetric distribution ofL. Victoria fishes. 
The bathymetrically eurytopic genera in the lake are Haplochromis, 
Bagrus, Clanas and Synodontis. Their demersal catches even in waters 
deeper than 50 m. were regular and commercially significant. Tilapia 
species and Protopterus were bathymetricaJly oligo topic and their demersal 
catches in waters deeper than 30 m. were commercially unimportant. 
However, the bathymetric distribution of Tilapia species appeared wider 
from pelagic catches than conceived from bottom trawl data. The average 
size of some fishes (Haplochromis spp. SynodonllS victoriae, Tilapia) tends to 
increase consistently with depth. 
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T h u s  f r o m  t h e  a b o v e  t h e r e  a p p e a r s  t o  e x i s t  v e r t i e a l  a n d  h o r i z o n t a l  
i n t e r s p e c i f i c  p a r t i a l  s e g r e g a t i o n  i n  a d d i t i o n  t o  i n t r a s p e c i f i c  b a t h y m e t r i c  
h o r i z o n t a l  s e g r e g a t i o n  a m o n g  c e r t a i n  s p e c i e s  i n  t h e  l a k e .  
C o m p a r i s o n  o f  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  c a t c b  c b a r a c t e r i s t i . , .  
o f  t h e  v a r i o u s  c o d e n d  m . , . b  s i z e s  ( 1 9 0  : l 8  a n d  6 4  m m . )  
T h e  q u a n t i t i e s  o f  I J a p l o c h r o m i J  v a r y  i n v e r s e l y ,  a n d  t h e  i n d i v i d u a l  s i z e  
r a n g e s  v a r y  d i r e c t l y  w i t h  c o n d e n d  m e s h  s i z e  - a s  t ' x p e c t e d .  C h a n g e s  i n  
c a t c h  r a t e s  a n d  s i z e  r a n g e s  f o r  o t h e r  s p e c i e s  c a n n o t  b e  d i r e c t l y  c o r r e l a t e d  
t o  c o d e n d  m e s h  s i z e .  
C O M M E R C I A L  Y I E L D  A N D  L I M N O L O G I C A L  V A R I A B L E S  
W~ w e r e  m o s t  f o r t u n a t e  i n  s e c u r i n g  t h e  s e r v i c e s  o f D r .  H e n r y  A .  R e g i e r , ·  
F A G  F i s h  S t o c k  A s s e s s m e n t  C o n s u l t a n t ,  f o r  a  f e w  w e e k s  d u r i n g  A u g u s t  
a n d  S e p t e m b e r  o f  I Y 7 0 .  U n d e r  h i s  g u i d a n c e ,  s e v e r a l  a p p r o a c h e s  t o  t h e  
a s s e s s m e n t  o f  L a k e  V i c t o r i a  f i s h  s t o c k s  w e r e  e x a m i n e d .  O n e  a p p r o a c h  
i n v o l v e d  a  c o m p a r i s o n  o f  t h e  c o m m e r c i a l  y i e l d  a n d  c e r t a i n  k e y  l i m n o l o g i c a l  
v a r i a b l e s  f o r  a  s e r i e s  o f E a s t  A f r i c a n  l a k e s .  T h i s  h a s  b e e n  s u c c e s s f u l l y  a p p l i e d  
1 0  a t  l e a s t  t w o  s e t s  o f  N o r t h  A m e r i c a n  t a k e s  a n d  r e s e ( V o i r s ,  w h e r e  a  d o s e  
r e l a t i o n s h i p  w a s  f o u n d  b e t w e e n  f i s h  y i e l d  a n d  t h e  " m o r p h o e d a p h i c  i n d e x " ,  
i . e . ,  t h e  r a t i o  o f  t o t a l  d i s s o l v e d  s o l i d s  t o  m e a n  d e p t h .  T h i s  s a m e  r e l a t i o n s h i p  
w a s  e v i d e n t  f o r  t h ' e  E a s t  A f r i c a n  l a k e s .  I t  i s  w o r t h  q u o t i n g  t h e  t e n t a t i v e  
i n f e r e n c e  b a s e d  o n ·  t h i s  e x e r c i s e  ( R E G I E R ,  1 9 7 0 ,  F A G  o f  t h e  U N ,  C u r r e n t  
P r o b l e m s  i n  A s s e s s i n g  L a k e  V i c t o r i a ' s  S t o c k s ,  W o r k i n g  P a p e r  N o .  I ,  9  p p ) :  
" W i t h  r e s p e c t  t o  L a k e  V i c t o r i a ,  t h e  m o d e l  i n d i c a t e s  t h a t  p e r  h e c t a r e  
y i e l d s  o f  N y a n z a  G u l f  s h o u l d  b e  a b o u t  : 3  t i m e s  t h a t  o f  t h e  r e m a i n d e r  ­
w l : i c h  i s  c o n s i s t e n t  w i t h  o u r  d a t a .  A n o t h e r  infer~nce i s  t h a t  i f  N y a n z a  G u l f  
i s  n o w  e x p l o i t e d  a t  a n  i n t e n s i t y  n e a r  i t s  o p t i m u m ,  t h e n  o n e  s h o u l r l  n o t  
e x p e c t  t o  b e  a b l e  t o  e x p a n d  g r e a t l y  t h e  p r e s e n t  y i e l d  o f  L a k e  V i c t o r i a  a s  a  
w h o l e .  T h e  s c a t t e r  a b o u t  t h e  l i n e  o f  t h e  m o d e l  i s  s u c h  t h a t  a  d o u b l i n g  o f  
L a k e  V i c t o r i a ' s  c a t c h  c o u l d  b e  ' a c c o m m o d a t e d '  b y  i t ,  b u t  a  m a n y - f o l d  
i n c r e a s e  i n  c a t c h  w o u l d  a p p e a r  t o  b e  r u l e d  o u t : '  
D r .  R e g i e r  h a s  p r e p a r e d  a  m a n u s c r i p t  w h i c h  i n c l u d e s  n o t  o n l y  d a t a  
f r o m  t h e  A f r i c a n  l a k e s  b u t  a l s o  d a t a  f o r  o t h e r  g r o u p s  o f  l a k e s  f r o m  a r o u n d  
t h e  w o r l d .  I t  i s  n o w  b e i n g  c i r c u l a t e d  a m o n g  i n t e r e s t e d  f I S h e r y  s c i e n t i s t s  
a n d  w i l l  l a t e r  b e  p u b l i s h e d .  
C O M P U T E R  A N A L Y S I S  O F  B O T I O M  T R A W L  S U R V E Y  D A T A  
A n o t h e r  i m p o r t a n t  d e v e l o p m e n t  a c c r u i n g  f r o m  t h e  v i s i t  o f  D r .  R e g i e r  
i s  t h e  c o m p u t e r  a n a l y s i s  o f  t h e  b o t t o m  t r a w l  s u r v e y  d a t a .  D r .  R e R i e r  a r r a ­
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n g e d  w i t h  D r .  P e t e T  L a r k i n  t o  ,  
r e g r e s s i o n  p r o g r a m m e  a t  t h e  c o r  
C o l u m b i a .  T h c  t w o  E A F F R O  
d e g r e e s  a t  t h i s  i n s t i t u t i o n  w i l l  h a l  
p u t e r  t r a i n i n g .  T h i s  r e g r e s s i o n  p r o  
w e i g h t e d  b y  v a r i a b l e s  s u c h  a s  c o o  
w i l l  h e  a v a i l a b J e  b y  l a k e  a r o a ,  '  
t y p e .  
D a t a  f r o m  t h e  8 4 1  b O l L u m  
a n d  \ - I a y  J 9 7 0  w e r e  t r a n s f e r e d  t  
w e r e  s e n t  t o  t h e  l J  n i v e r s i t y  o f  B r i  
d a t a  w e r e  p r o c e s s e d  a n d  t h e  Q u t p  
i s  c u r r e n t l y  b e i n g  a n a l y s e d .  M e a  
t h a t  a  s e r i o u s  g a p  e x i s t e d  i n  o u r  t  
d a  t a  f o r  s m a l l - m e s h  c o d e n d s ,  p a r t  
n g l y ,  a  s e r i e s  o f c r u i s e s  w e r e  s c h e d u  
t h i s  d e t l c i e n q . .  T h r e e  c r u i s e s  h a v e  
f i n i s h e d  i n  e a r l y  M a r c h  1 9 7 1 .  T h 4  
U n i v e r s i t y  o f  B r i t i s h  C o l u m b i a ,  a l  
T h e  n e w  d a t a  s h o u l d  m a t e r i a l l y  s l  
F I S H  T A G G I N G  
T a g g i n g  c o m r n e n c P d ' o n  9 c t e  
1 3 t h  a n d  1 4 t h  w h e n  w e  t a g g e d  f i s h  
C h a n n e l  a n d  I n g i r a  B a ; .  A  t o t a l  
1 3 8  C l a r i a J  m o s s a m b i r u s ,  , )  S y n o d o n J  
U r U J  a e t h i o p i c u s .  \ V h e n  r e l e a s e d  f r  
p l a c e d  i n  a  s m a l l  h o l d i n g  c o n t a i n C l  
w h i c h  a  f l o w  o f  w a t e r  u s u a l l y  w a 5  
t h e  d e c k  w e r e  p r o c e s s e d ,  w e  t a g g f  
i n  e x c e l l e n t  s h a p e  i n d i c a t i n g  t h a t  
w i l l  p r o v i d e  f i s h  i n  s u i t a b l e  r o n d  
A d d i t i o n a l  c o m m e n t s  a n d  r e C O f f i n  
I . 	  T h e  p u b l i c i t :  p r o g r a m m e  
a  succ~ss w i l l  b e  s t a r t e d  i r r  
2 . 	  T h e  f i s h  w e r e  t a g g e d  5 U C C  
A  h )  p o d c r m i c  n e e d l e  i n s e  
w i l l  p r o b a b l y  w o r k  t o  r e  
t o  a d j u s t  t o  r a p i d  p r e s s U l  
B a g r " J  w i l l  p o s e  t h e  b i g g e <  
to exist vertical and horizontal 
on to intraspecific bath)metrie 
es in the Jake. 
:i.tative catch characteristics 
_ ...... ~mlD.) 
lversely, and the individual size 
iize - as expected. Changes in 
es cannot be directly correlated 
.OGICAL VARIABLES 
:services ofDr. Henry A. Regier, 
for a few weeks during August 
mce, several approaehes to the 
Nere examined. One approach 
ield and certain key limnological 
'his has been successfully applied 
es and reservoirs, where a close 
nd the '"morphoedaphic index") 
LD depth. This same relationship 
is worth quoting the tentative 
1970, FAG of the UN I Current 
<s, Working Paper No. r, 9 pp): 
node! indicates that per hectare 
times that of the remainder ­
inference is that ifNyanza Gulf 
optimum, then one shoulrl not 
~ent yield of Lake Victoria as a 
todd is such that a doubling of 
dated' by it, but a many-fold 
out." 
t which includes not only data 
;er groups ofJakes from around 
mg interested fishery scientists 
( TRAWL SURVEY DATA 
ng from the visit of Dr. Regier 
I survey data. Dr. Reg'ier arra­
nged with Dr. Peter Larkin to carry out the necessary stepwise multiple 
regression programme at the computer center of the Universit) of British 
Columbia. The two EAFFRO hshery biologists study ing for advanced 
degrees at this institution will handle the programme as part of their com­
puter training, This regression programme will) ield standing stock estimates 
weighted b) variables such as codend mesh size and time of day. Estimates 
will be available by lake ar-::a, country, depth of capture and substrate 
type. 
Data from the 8,p bottom trawl drags made between Januar) 1969 
and Ma} 1970 WfOre transfered to large sheets. After careful editing the} 
were sent to the University of British Columbia and in very short order the 
data were processed and the output tables returned to us. The information 
is currently being analysed. Meanwhile, it became increasingl) apparent 
that a serious gap existed in our bottom trawl surve)' ; i.e. the lack of catch 
data for small-mesh codends, particularl) the 19 and 30 mm. sizes. Accord­
n~ly, a series ofcruises were scheduled, starting in Novembrr 1970, to remedy 
this deficienc). Three cruises have been completed and the final one wilJ be 
finished in earl) March 1971. These data w.ill be assembled and sent to the 
University of Brirish Columbia, and the computer pro~ramme will be run. 
Thr new data should materially strengthen the multiple regression analysis. 
FISH TAGGING 
Tagging commenc~d.'onOctober 8th, 1970 and condnued on October 
13th and 14th when we taggcd fish caught b} the midwatet trawl in Buvuma 
Channel and lngira Bay. A total of T50 fish were tagged which included 
138 Clarias mossambicw, 5 oS.--vnodonLis vicloriae, '2 Tilapia nilQLica and i Protop­
lerus aethiopicus. \Vhen released from the" codend, they were immediatel} 
placed in a small holding container sitting on the deck of the "IBI S" through 
which a flow of water usually was maintained. After the fish remaining on 
the deck were processed, we tagged fish held ill thl: l:ontainer. All fish were 
in excellent shape indicating that half-hour hauls with the mid water trawl 
~ill provide fish in suitable condition for tagging. 
Additional comments and recommendations are as follows: 
!.	 The publicit) programmc rcquired to make this tagging programmc 
a succcss \vill be started jmmediateh. 
2.	 Thc fish wcre tagged successfully witholl t thl: usc of an anacsthetic. 
A h)podermic needle inserted through the side into the air bladder 
will probably work to release excess gas for those species unahlfO 
to adjust to rapid pressure changes when brought to the surface. 
Bagrus will pose the biggest problem in this regard. 
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l3 . 	  T h e  F 1 0 y  t a g g i n g  g u n  a n d  t h e  l a r g e  r e d  t a g s  ( F D . 6 8 B )  w i t h  t h e  
m o n o f i l a m e n t  p a s s i n g  e n t i r e l y  t h r o u g h  t h e  v i n y l  t u b i n g  w o r k e d  v e r y  
w e l l .  A n o t h e r  4 , 0 0 0  w e r e  o r d e r e d  a n d  h a v e  s i n c e  a r r i v e d  ( 2 , 0 0 0  
b l u e  a n d  2 , 0 0 0  g r e e n ) .  
4 . 	  T h e  s m a l l  b l u e  a n d  y e l l o w  t a g s  w i t h  t h e  , m o n o f i l a m e n t  a t t a c h e d  a t  
t h e  b a s e  o f  t h e  v i n y l  w i l l  b e  u s e f u l  o n l y  f o r  t a g g i n g  r e l a t i v e l y  s m a l l  
f i s h .  U n d e r  p r e s s u r e ,  t h e  v i n y l  r e a d i l y  s e p a r a t e s  f r o m  t h t  m o n o f i l a ­
m e n t .  I f t h e  v i n y l  i t s e l f e n t e r s  t h e  f l e s h ,  a  l a r g e  w o u n d  w i l l  p r o b a b l y  
r e s u l t .  
5 . 	  A  b e t t e r  t a g g i n g  c r a d l e  s h o u l d  b e  d e v i s e d  a n d  i m p r o v e d  h o l d i n g  
t a n k s  a n d  d i p  n e t s  s h o u l d  b e  b u i l t .  T h e  n e w e s t  t a g g i n g  r e c o r d  f o r m  
a p p e a r s  a d e q u a t e .  
6 . 	  A q u a r i u m  t e s t s  o f  t h e  t a g s  u s i n g  s e v e r a l  s p e c i e s  ( T i l a p i a .  C l a r i a s ,  
B a g r u s  a n d  P r O l o p t e r u s )  w o u l d  b e  d e s i r a b l e .  
•  
7 . 	  C l a r i a s  s h o u l d  b e  t a g g e d  u n d e r  t h e  d o r s a l  f i n ,  a b o u t  h a l f - w a y  b e ­
t w e e n  t h e  o r i g i n  a n d  t h e  i n s e r t i o n  t o  i n s u r e  p l a c e m e n t  o f  t h e  T - b a r  
b e h i n d  t h e  i n t e r n e u r a l  b o n e s .  T w o  t a g  r e t u r n s  h a v e  b e e n  r e c o r d e d  
f o r  C l a r i m  t h u s  f a r .  T h e r e  w a s  n o  o b v i o u s  m i g r a t i o n  i n v o l v e d .  T h e  
t a g s  a n d  t h e  f i s h  w e r e  i n  g o o d  c o n d i t i o n ;  t h e r e  w a s  n o  e v i d e n c e  o f  
t i s s u e  d a m a g e .  '  
W e  h a v e  n o t  , t a g g e d  a n y  f i s h  s i n c e  O c t o b e r .  T h i s  w o r k  w a s  i n t e g r a t e d  
w i t h 	  t h e  midwate~ t r a w l i n g  s u r v e y  a n d  w h e n  t h e  s u r v e y  c e a s e d  s o  d i d  t h e  
t a g g i n g  p r o g r a m m e .  
1 4  
- ,  
A  L I M N O L O G l C A L  S U B '  
P E R I O D  J A N U A R 1  
G . E . B .  
I n  g e n e r a l ,  l i m n o l o g i c a l  d a t a  (  
e s t a b l i s h e d  a t  t h e  i n c e p t i o n  o f  t h ,  
i n s h o r e  a n d  o f f s h o r e  s t a t i o n s ,  a n d  
d i r e c t i o n s  a c r o s s  t h e  l a k e .  
T h e  r o u t i n e  hydrolo,~ical s t a t i o  
w h e n  v e r t i c a l  p r o f i l e s  o f t e m p e r a t u r  
d e n s i t i e s ,  P 0 4 ,  N 0 3 ,  N H 4 ,  S i O .  ,  
z o o p l a n k t o n  h a u l s  m a d e .  A  c o l u m  
a l s o  c o n e e t e d  e v e r y  t i m e  f o r  t h e  as~ 
p h y t o p l a n k t o n  d e n s i t y  i n  t h e  e u p h ,  
A l o n g  t h e  t r a n s e c t s  m a d e ,  t e n  
p r o f i l e s  w e r e  t h e  t w o  p a r a m e t e r s  
w h e n e v e r  t i m e  a l l o w e d ,  v e r t i c a l  Z O (  
l a n k t o n  w a t e r  c o l u m n s  f r o m  t h e  
s t a t i o n s  o f  t h e  t r a n s e c t s .  U n f o r t u n  
o f  t h e  r e s e a r c h  v e s s e l  ' I B I S '  r e g u l . c  
t h r o u g h o u t  t h e  y e a r .  
T h e  f i r s t  t r a n s e c t  w a s  m a d e  i n ,  
R i v e r ,  n o r t h - e a s t w a r d s  v i a  H u n t e r  
w a s  m a d e  a t  t h e  e n d  o f a  comp~ete, 
K a g e g i  G u l f  a n d  t h e  a r e a  i m m e d i ,  
t h a t  w h e r e a s  t h e  , \ o ' a t e r  c o l u m n  w a s  i  
t i o n s  i d e a l  n e a r l y  t h r o u g ; h o u t  t h i s :  
p o o r  o x y g e n  c o n d i t i o n s  i n  t h e  d e e p  
t e n d s  t o  m i l i t a t e  a g a i n s t  i n t e r p r e t i l  
m e a s u r e m e n t s  t a k e n  a t  a n y o n e  p o i  
T h e  s e c o n d  t r a n s e c t  w a s  r u n  f  
f r o m  N o r t h  t o  S o u t h  i n  A u g u s t ,  a C I  
T h c  r e s u l t s  o f  t h e s e  t w o  t r a n s e e t s  
p e r i o d  ( j u l y - A u g u s t  t o  S e p t e m b e r )  
l a k e  w h e n  i d e a l  d i s s o l v e d  o x y g e n  c <  
w a t e r  c o l u m n .  T h e  o x y g e n  s a t u r a t i  
a n d  80~~ a t  t h e  b o t t o m .  
T h e  s t r a t i f i c a t i o n  c y c l e  o f t h e  I I  
h y d r o l o g i c a l  s t a t i o n s  d i d  n o t  v a r y  ~ 
large red tags (FD-6BB) with the 
rough the vinyl tubing worked very 
:ed and have since arrived (2,000 
vith the lffionofilament attached at 
"only ror tagging relatively small 
adily separates from the monofila-
n""h, a large wound will probably 
be devised and improved holding 
[t. The newest tagging record form 
g several species (Tilapia, Clarias, 
desirable. 
the dorsal fin, about half-way be-
II to insure placement of the T-bar 
va lag returns have been recorded 
) obvious migration involved. The 
mdition; there was no evidence of 
)etober. This work was in regrated 
when the survey ceased so did the 
A LlMNOLOGICAL SURVEY OF LAKE VICTORIA FOR THE 
PERIOD JANUARY TO DECEMBER 1970 
G.E.B. KITAKA 
In general, limnological data continued to be collected along the lines 
established at the inception of the programme, namely from permanent 
inshore and offshore stations, and from along transects run in different 
directions across the lake. 
The routine hydrological stations were sampled about once a month, 
when vertical profiles of temperature, dissolved oxygen, pH, ph}toplankton 
densities, P04-, :'J03, NH.., Si02 and S04 were measured, and vertical 
zooplankton hauls made. A column of water from the top 20 metres was 
also collected every time for the assessment of the seasonal variation of the 
phytoplankton density in the euphotic zonf'. 
Along the transects made, temperature and dissolved oxygen vertical 
profiles were the two parameters that were always measured. However, 
whenever time allowed, vertical zooplankton hauls were made and phytop-
lankton water columns from thr: euphotic zone collected at some of the 
stations of the transects. Unfortunately, due mainly to the unavailability 
of the research vessel 'IBIS' regular data collection could not be effected 
throughout the year. 
The first transect was made in Januar~l frum the mouth of the Karera, 
River, north-eastwards via Hunter Rock to Hannington Bay. The transect 
was made at the end of a complete week's hydrological and fishing survey of 
Kagegi Gulf and the area immediatdy ~uth of Sese Islands. It was found 
that whereas the water column was isothermal and the oxygen and pH umdi-
tions idenl nearly throughuut [hi:.; area. [herr> was strong stratification and 
poor oxygen conditions in the deeper waters east of Sese Islands, a fact that 
tends to militate against interpreting the hydrology of the entire lake from 
measurements taken at anyone point ]n the lake . 
• The second transect was run from West to East in Jul}, and tbe third 
from North to South in August, across the middle of the lake in both cases. 
The results of these two transects confirmed carlin ulJ~{T\"(Hi(ln... lhat this 
period Uuly-August to September) is the period of complete ovr>rturn of til[' 
lake when ideal dissolved oxygen conditions obtain throughout the emirc 
water column. The oxygen saturation varied between 100\\) at the surface 
and 8of/ o at the bottom. 
The stratification cycle of the Jake, as seen from the results of the routine 
hydrological stations did not vary much from the normal. From September 
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o f  1 9 6 9  t o  ~Iar 1 9 7 0 ,  s l i g h t  v e r t i c a l  g r a d i e n t s  o f  t e m p e r a t u r e ,  d i s s o l v e d  
o x y g e n ,  p H  a n d  t h e  c h e m i c a l  n u t r i e n t s  m e a s u r e d  d e v e l o p e d  t h r o u g h o u t  
m o s t  o f  t h e  w a t e r  c o l u m n ,  b u t  t h e  s e v e r e s t  c o n d i t i o n s  o f  d e o x y g e n a t i o n  i n  
t h e  b o t t o m  w a t e r s  w e r e  r e a c h e d  i n  M a r c h  w h e n  a  s t r o n g  s m e l J  o f h y d r o g e n  
s u l p h i d e  w a s  d e t e c t e d  f o r  t h e  f i r s t  t i m e  a t  H u n t e r  R o c k  s t a t i o n  b e t w e e n  
5 0  t o  6 4  r n e t r t : : s  d e p t h s .  H o w e v e r ,  t h i s  s t r a t i f i c a t i o n  b e g a n  t o  b r e a k  d o w n  
m u c h  ( a r l i e r  t h a n  u s u a l  i n  t h e  f i r s t  w e e k  o f  ~ay, l e a d i n g  t o  a n  u n u s u a l l y  
e x t e n d e d  p e r i o d  o f  i s o t h e r m a l  m i x i n g  f r o m  J u n e  r i g h t  u p  t o  t h e  e n d  o f  
O c t o b e r  w h e n  t h e  i n i t i a l  s t a g e s  o f  r e s t r a t i f i c a t i o n  w e r e  f i r s t  d e t e c t e d .  
T h e  h i g h e s t  c o n c e n t r a t i o n s  o f  p h y t o p l a n k t o n  w i t h i n  t h e  e u p h o t i c  
z o n e  w e r e  r e c o r d e d  i n  S e p t e m b e r  i n s t e a d  o f A u g u s t  a s  i s  n o r m a n y  t h e  c a s e ,  
b u t  t h e  z o o p J a n k t o n  d i d  n o t  s h o w  a n y  d e f i n i t e  p e a k  o f  p r o d u c t i o n  t h r o u g h ­
o u t  t h e  y e a r .  
I t  i s  n o w  b e c o m i n g  m o r e  a n d  m o r e  a p p a r e n t  t h a t  i n  o r d e r  t o  e v a J u a t e  
t h e  i m p a c t  o f v a r i o u s  h y d r o l o g i c a l  f a c t o r s  o n  t h e  d i s t r i b u t i o n  o f f I s h  p o p u l a .  
t i o n s  i n  t h e  l a k e ,  i t  w o u l d  b e  n e c e s s a r y  t o  c o n c e n t r a t e  o n  a  p a r t i c u l a r  a r e a  
o f  t h e  l a k e  a n d  s a m p l e  i t  a s  o f t e n  a n d  r e g u l a r t y  a s  pos~ible r a t h e r  t h a n  t o  
t r y  a n d  c o v e r  t h e  w h o l e  l a k e  w h i c h  i s  i m p o s s i b l e  t o  s a m p l f "  s o  r e g u l a r l y .  
I t  l S  h o p e d  t o  c o n c e n t r a t e  o n  t h i s  w h e n  a  s e c o n d  r e s e a r c h  t r a w l e r  bec~mes 
a v a i l a b l e .  
M A T U l U T Y ,  S E X  1 l J  
L U N G  F I S H  ( P r o t o p t t T U S  1U1~ 
I N T R O D U C T I O N  
R e c e n t  t r a w l i n g  survey~ 
E A F F R O  u s i n g  t h e  R " ' e a r c l  
( P r o l , p t e r u s  I U l h p i c u s )  i s  w i d e ! '  
a n d  o c c u r s  e v e n  i n  t h e  d e e p e l  
0 - 3 0  m e t r e s  d e e p  b u t  b e c o r r  
I t s  s c a r c i t y  i n  w a t e r s  m o r e  t l  
b r e a t h i n g  r e q u i r e m e n t s  w h i l  
a t m o s p h e r i c  a i r .  
M o s t  o f  t h e  s p e c i m e n 5  C  
a d u l t s .  I m m a t u r e  f i s h  w e r e  
h a b i t s  o f  P r o t o p t e r u s  a ' i h i o p i c u s  
L u n g  / i s h  b r e e d s  i n  s h a l l o w  
a n d  a c t i v e l y  g u a r d s  i t s  y o u n ,  
a d u l t s  i n  o f f s h o r e  w a t e r s  i n d i <  
m i g r a t i o n  t o  t h e  l i t t o r a l  s w a r  
D u r i n g  t h e s e  o b s e r v a t i o  
d i f f i c u l t  t o  d e t e r m i n e  a n d  m  
i s  n o t  d i s t i n g u i s h a b l e  a s  i t  i s  
A n a J  l e n g t h  w a s  t h e r e f o r e  
l e n g t h  a n d  w a s  m e a s u r e d  f r o  
o f  t h e  a n u s  w a s ,  h o w e v e r ,  v a  
a r o u n d  t h e  p e l v i c  r e g i o n  o f  t J  
s u r e  b u t  s o m e t i m e s  t h e  t a i l  £  
t h o u g h t  t o  h a v e  c o m e  t h r 0 1  
p r e d a t o r  a t t a c k .  H o w e v e r  b  
s p e c i m e n s  e x c e p t  t h o s e  w h i c  
T h i s  r e p o r t  t h e r e f o r e  d  
L u n g  / i s h  ( P r o l o p l t T u s  l U l h w !  
b e e n  p r e v i o u s l y  e l a b o r a t e d .  
F E C U N D I T Y  
G R E E N W O O D  (19~ 
p i c u s  a n d  f o u n d  o v i d u c a l  ~ 
f o u n d  s o m e  5 1 9 0  l a r v a e  o f d  
of temperature, dissolved 
red developed throughout 
ditions of deoxygenation inta strong smell of hydrogen 
linter Rock station between 
:ation began to break down 
:ay, leading to an unusually 
une right up to the end of 
ion were first detected. 
llkton within the euphotic 
gust as is normally the case, 
peak of production through­
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~ntrate on a particular area 
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ld research trawler becomes 
MATURITY. SEX RATIO AND FECUNDITY OF TIlE
 
LUNG FISH (Protopterus ..thiopicus Heckel) FROM LAKE VICTORIA
 
J.OKEDI 
INTRODUCTION 
Recent trawling sUlVeys in Lake Victoria by the UNDP/FAO and 
EAFFRO using the Research vessel 'IBIS' have shown that the Lung fIsh 
(Prottpteru.r ..thpicus) is widely distributed in Lake Victoria. It is abundant 
and occurs even in the deeper offshore waters. It is readily caught in waters 
0-30 metres deep but becomes uncommon in waters 40·50 metres deep. 
Its scarcity in waters more than 50 metres deep is probably related to its 
breathing requirements which necessitate surfacing regularly to breathe 
atmospheric air. 
Most of the specimens caught in the trawls were large and full grown 
adults. Immature fish were not caught and this agrees with the breeding 
habits of Protopterus atthiopicus as described by GREENWOOD (1958). The 
Lung fish breeds in shallow swampy areas where it makes elaborate nests 
and actively guards its young. However the presence of largc numbers of 
adults in offshore waters indicate that they arc most likely subject to periodic 
migration to the littoral swampy areas of the lake for breeding. ,­
During these observations standard length of P. aethiopicus was found 
difficult to determine and measure. This was becausc the caudal peduncle 
is not distinguishable as it is fused with the elongate dorsal and anal fins. 
Anal length was therefore considered a suitable substitute for standard 
length and was measured from the tip ofthc snout to the anus. The position 
of the anus was, however, variable, occurring either on the left or right side l 
around the pelvic rcgion of the body. Hence total length wa" easier to mca­
sure b~t sometimes thc tail fin was missing in somc specimcns and this was 
thought to have come through damage in early development or perhaps 
predator attack. However both anal and total length wcre measured in an 
specimens except those which were maimed. 
This report thcrefore describes certain aspects of the breeding of the 
Lung fish (Protopterus aethiopicus) in Lake Victoria which hitherto had not 
been previously elaborated. 
FECUNDITY 
GREENWOOD (1958) examined several female Protoplerus aethio­
picus and found oviducal eggs numbering between '700-2300. However he 
found some 5190 larvac of the Lung fish in one nest. During ID) observationS, 
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a  t o t a l  o f  I B g  o v a r i e s  f r o m  r i p e  f e m a l e  P .  a t t h i o p i c u s  h a v e  b e e n  e x a m i n f . d .  
A  m e a n  n u m b e r  o f o v a  i n  t h e  o v a r y  w a s  8 9 6 0  b u t  r a n g i n g  f r o m  4 6 8  t o  5 8 4 - 2 2 .  
N o  o \ ' a  w e r e  f o u n d  i n  t h e  o v i d u c t s  a n d  t h i s  i s  p e r h a p s  d u e  t o  t h e  f a c t  t h a t  
a U  t h e  s p e c i m e n s  w e r e  t a k e n  f r o m  t h e  o f f s h o r e  w a t e r s  a w a y  f r o m  t h e i r  
b r e e d i n g  g r o u n d s .  
T h e  s m a l l e s t  f i s h  f r o m  w h i c h  o v a  w e r e  c o u n t e d  w a s  3 6 . 0  e m s .  a n a l  
l e n g t h  ( t o t a l l e n g , h  6 8 . 0  e m s . )  a n d  y i e l d e d  3 5 4 6  o v a .  T h e  l a r g e s ,  s p e c i m e n ,  
( 8 6 . 0  e m s .  a n a l ,  I l 7 . 0  e m s .  t o t a l  l e n g t h  c o n t a i n e d  3 0 5 5 0  e g g s  i n  i t s  o v a r i e s .  
T h e r e  w a s  s i g n i f i c a n t  v a r i a b i l i t y  i n  t h e  o v a r i a n  c o u n t s  e v e n  f r o m  f i s h  o f  t h e  
s a m e  s i z e .  H o w e v e r  i t  w a s  o b v i o u s  t h a t  e g g  n u m b e r  i n c r e a s e d  w i t h  l e n g t h  
o f  f e m a l e .  T h e  f e m a l e  w i t h  t h e  h i g h e s t  o v a r i a n  c o u n t  w a s  n o t  n e c e s s a r i l y  
t h e  l a r g e s t  a s  s h o w n  b y  t h e  f a c t  t h a t  a  r o t a l  o f 5 8 4 2 2  e g g s  w e r e  d e r i v e d  f r o m  
a  6 s h  o f  4 B . o  e m s .  a n a l l e n g l l i  ( ' o ' a l l e n g t h  9 1 . 0  e m s . ) ,  w e i g h i n g  ' 4 0 0  g m s .  
T h e  m a j o r i t y  o f  f e m a l e s  c o n t a i n e d  l e s s  t h a n  2 0 , 0 0 0  e g g s  a n d  o n l y  t h r e e  f i s h  
h a d  m o r e  t h a n  ~O,()()() e~gs i n  t h e i r  o v a r i e s .  •  
T h e  o v a r y  i n  P .  a e t h i p i c u s  i s  b i f i d  a n d  i l S  c o l o r a t i o n  l a r g e l y  d e p e n d s  o n  
.  i t s  s l a t e  o f s e x u a l  m a t u r i t y .  A  y o u n g  d e v e l o p i n g  o v e r y  i s  d u l l  b r o w n  w h e r e a s  
a  r i p e  o n e  i s  d u l l  g r e e n .  
E G G  S I Z E  
E g g  me.a~urement w a s  c a r r i e d  o u t  f r o m  a U  t h e  f e m a l e s  e x a m i n e d  
w h e r e  t e n  e g g s  e a c h  f r o m  t h e  t h r e e  s i z e s  w e r e  m e a c ; . u r e d  f o r  e v e r y  o v a r y _  
E R R  s i z e  w a s  f o u n d  t o  b e  v a r i a b l e ,  e a c h  o v a r y  o f t e n  c o n t a i n i n g  e g g s  o f  
s e v e r a }  s i z e s .  
S i z e  D i a m e t e r  M e a n  D i a m e t e r  r a n g e  N o .  F e m a l e s   
( m m )  
( m m )  e x a m i n e d   
t i l  
3 . 8 8  3 1 - 4 . 7  
1 8 9  
I I  2 . 2 2  
1 . 5 - 3 . 0  1 8 9  
1 . 3 7  
l.O~I.5 
1 8 9  
T h e r e  w e r e  g e n e r a l l y  t h r e e  e g g  s i z e s  a s  s h o w n  i n  t h e  a b o v e  T a b l e .  
W e l l  d e v e l o p e d  o v a r i e s  c o n t a i n e d  p r e d o m i n a n t l y  t h e  l a r g e  g r e e n  o v a  
m e a s u r i n g  b e t w e e n  3 . 1 - 4 . 7  m m .  a l t h o u g h  m e a n  d i a m e t e r  w a s  a b o u t  3 . B B .  
I B  
T h e s e  o v a  a r e  s p h t ' r i c a l  a n c  
f l u i d .  G R E E N W O O D  (19~ 
l y i n g  f r e e  i n  t h e  Q \ l i d u c t s .  N <  
t h e  m a t u r e d  o v a  w e r e  a l l  t a l  
t h e  o v a r i a n  m e m b r a n e .  P r e  
o f  t h e  p r e s e n c e  o f  l a r g e  a m (  
G i l s o n ' s  f l u i d ,  t h , y  ' o o k  t o o  I  
c o n c e n t r a t i o n  o f  f o r m a l d e h  
d y i n g  w i t h  e l e c t r i { "  l i g h t .  
T h e  n e x t  s i z e  o f  e g g s  \ '  
d i a m e t e r  b e i n g  2 . 2 2  m m .  T h  
d e v e l o p i n g  t o  s e x u a l  m a t u r i t  
c o l o u r e d  p i n k i s h  g r e e n .  S m a l  
T h e s e  a r e  1 . 0 - 1 . 5  m m .  i n  d i a l  
l e s s  t h a n  1 . 0  m m .  w e r e  a l s o  s t  
S E X  R A T I O  
I n  a d u l t  s p e c i m e n s  e x a m  
f e . m a l e s  b u t  o n l y  2 9  w e r e  m a l l  
s t a g e s ,  f e m a l e s  w e r e  i n  e x c e s s  0  
t h e  o p e n  w a t e r s  b y  b o t t o m  t r a  
8 3 6  a n d  m a l e s  w e r e  o n l y  4 8 5  ~ 
m a l e s .  T h e r e  i s  o b v i o u s l y  S i g 1  
d i s t r i b u t i o n  ( X
2  
~93·" a n d  P  
m a l e s  g r o w  l a r g e r  t h a n  f e f ! l a l e  
t o  d e t e r m i n e  t h e  c a u s c s  o f  t h i s  
S E X U A L  M A T U R I T Y  
G R E E N W O O D  : O p .  C i t )  m e  
m a t u r i t y  a t  a  l e n g t h  o f b e t w c c l  
f e m a l e  w a s  6 1  e m s .  w h e r e a s  
m e n t i o n  w h e t h e r  h e  w a s  d e a l i  
i s  m o r e  p r o b a b l e  t h a t  h e  w a s  r  
t h e  l e n g t h  a t  w h i c h  m a l e s  m a t  
h e r e  t h e  s m a l l e s t  s e x u a l l y  r i p e  
7 6 . 0  e m s )  w e i g h i n g  1 , 9 0 0  g I l  
t h e n  t h e  p r e s e n t  d a t a  c o n f i r m  
a t  a b o u t  6 5 - 7 6  c m s  t o t a l l e n g t  
t u r e  m a l e  w a s  8 2  c m s  t o t a l :  
' 2 , 4 - o o g m s . l t  i s  i n d i c a t e d  t h e l  
s m a l l e r  l e n g t h s  t h a n  t h c  m a l t  
Ie P. aethiopicus have been examined. 
.8960 but ranging from 4£8 to 58122. 
d this is perhaps due to the fact that 
he offshore waters away from their 
a were wunted was 36.0 ems. anal 
Idcd 3546 ova. The largest specimens 
1. contained 30550 eggs in its ovaries. 
:ovarian counts even from fish of the 
Lt egg number increased with length 
It ovarian Count was not necessarilv 
otal of 584~2 eggs were derived fro~ 
ttgth 91.0 ems.), weighing '1{00 gms. 
than 20,000 ~gs and only three fish 
llI;tS. 
~nd its coloration Jargel) depends on 
~eloping overy is dull brown whereas 
.t from all the females examined 
~ were measured for every ovary. 
~ ovary often containing eggs of 
Mer range No. Females 
pm) eumined 
3.1-4.7 \89 
1.5·3.0 189 
1.0-1.5 189 
\ as shown in the above Table. 
'minanrly the large green ova 
mean diameter was about 3.88. 
These ova are spherical and contain heav} deposits of whitish rather milky 
fluid. GREENWOOD ('958) reported finding many well developed ova 
lying fref" in the oviducts. No oviducal ova were seen in these specimens and 
the matured ova were all taken from the ovary where they were attached to 
the ovarian membrane. Preservation of these ova proved difficult becalJse 
of the presence of large amounts of a milky fluid mentioned above. Using 
Gilson's fluid 1 they took too long to harden and did not preserve well. High 
concentration of formaldehyde (IO~/~) was therefore used followed by 
dying with electric light. 
The next size of eggs were oocytes I .5~3.0 mm. in diameter, mean 
diameter being 2.'12 mm. These oocytes predominate in ovaries which are 
developing to sexual maturity. They arc few in ripe ovaries and are often 
coloured pinkish green. Small oocytcs are oftcn found even in ripe ovaries. 
These are 1.0-[.5 rnm. in diameter and are pink in colour. Smaller oocytes 
If'SS than 1.0 mm. were also seen but these were not counted. 
SEX RATIO 
In adult specimens examined by GREENWOOU (Op. Cit.) 96 were 
females but only 29 were males. He further observed that in the immature 
stages, females were in excess ofmaJes. My specimens were largely caught in 
the open waters by boltom trawls and a few by gill nets. The females were 
836 and males were only 485 giving a ratio of63.3% females against 36.7u/~ 
males. There is obviously significant divergence from the expected 50%) 
distribution (X2 ::=93.2 and P:::;= < O.OOl). It was observed too that the 
males grow larger than females. However, more observations are necessary 
to determine the causes of this divergence in sex ratio. 
SEXUAL MATURITY
. . 
GREENWOOD (Op. Cit) mentioned that female P. at/hiopicus reach sexual 
maturity at a length of between 65-70 ems. and the smallest sexuall) mature 
female was 6 I ems. whereas the largest was 98 cm~. Greenwood did not 
mention whether he was dealing with total length or standard length but it 
is more probable that he was referring to total length. Be further stated that 
the length at which males mature was unknown. In the specimens examined 
here the smallest sexually ripe female was 38.0 ems. anal length (total length 
76.0 ems) weighing t ,900 gms. If Greenwood's length was total length, 
then the presr:nt data confirm thal femaleP. aethiopicus attain sexual maturity 
at about 65~76 cms total length. In my specimens, the smallest sexually ma-
ture male was 82 ems total length (anal length 43.5 cms) a.nd weighing 
z,4oogms.It is indicated therefoft> that females altain sexual maturity at 
smaller lengths than the males. This may be related to the higher growth 
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Ir a t e  o f  m a l e s  a n d  t h i s  c o r r o b o r a t e s  e a r l i e r  o b s e r v a t i o n s  t h a t  m a l e  P .  a e t h i o -
p~us g r o w  l a r g e r  t h a n  t h e  f e m a J N : .  
R E F E R E : - i C E S  
G R E E N W O O D ,  P . H .  ( 1 9 5 8 ) .  R e p r o d u c t i o n  i n  t h e  E a s t  A f r i c a n  
L u n g f i s h  P r o t o p t n u s  0  ' h i . p i c " "  H E C K E L .  P r c .  ; : : ' 0 0 1 .  S o c .  L o a d .  I : J O :  
5 4 7 - 5
6
7  
O N  T H E  F I S H  S P E C I E S  O F  L A K E  B A R I N G O   
S S E N T O N G O ,  G . W .  a n d  M A N N ,  M . J .   
I N T R O D U C T I O N  
•
T h e  C a m b r i d g e  e x p e d ' i t i o n  { Q  t h e  E a s t  A f r i c a n  l a k e s  1 9 3 0 - 3 \  r e c o r d e d  
o n l y  4  s p e c i e s  o f f i s h  f r o m  L a k f '  B a r i n g o  a n d  i t s  a f f i u e n t s :  
T i l a p i a  n i L a t j e l l  ( L i n n e )  r  7 5 7 1  B a r b  u s  g r e g o r i i  B o u l e n g e r  1 9 0 2 ,  C L a r i a . r  m o s s a m -
b i c " "  P e t e r s  1 8 5 2  a n d  L a b e o  c y l i n d r i c " "  P e t e r s  1 8 5 2 .  W O R T H I N G T O N  
a n d  R I C A R D O  ( 1 9 3 6 )  c o m m e n t e d  t h a t  L a k e  B a r i n g o  m i g h t  b e  e x p e c t e d  
t o  p o s s e s  a  n l l o t i c  f i s h  r a u n a  l i k e  L a k e  R u d o l f  T h i s  t h e o r y  i s  n o w  d i s c o u n t e d  
p a r t l y  b p c a u s e  th~ p r e h i s t o r i c  L a k e  K a m a s i a  i s  n o w  c o n s i d e r e d  t o  h a v e  b e e n  
l e s s  e x t e n s i v e  ( M c C A L L ,  B A K E R  a n d  W A L S H  ' 9 6 7 )  a n d  L a k e  B a r i n g o  
h a s  o n l y  T i l a p i a  ' l i l o t i e a  i n  c o m m o n  w i t h  L a k e  R u d o l f .  
A l t e r n a t i v e l y ,  W O R T H N G T O N  a n d  R I C A R D O  ( 1 9 3 6 )  s u g g e s t  t h a t  
l h e  f i s h  f a u n a  o f  L a k e  B a r i n g - o  c o u l d  h a v e  b e e n  d e r i v e d  f r o m  t h e  h e a d -
w a t e r s  o f  E w a s o  N y i r o ,  T a n a  a n d  A t h i  r i v e r s .  T h e s e  ri~'ers l i e  d o s e  t o  t h r  
L a k e  B a r i n g o  b a s i n  a n d  t h e r e  i s  e v i d e n c e  o f  r e c e n t  r i v e r  c a p t u r e .  
1 n  t h i s  r e p o r t  c o n s i d e r a t i o n  i s  g i v e n  t o  f i s h  s p e c i r s  c o m p o s i t i u n  a n d  
t h e i r  d i s t r i b u t i o n  a r i s i n g  f r o m  a  s u r v e y  c o n d u c t e d  i n  1 9 6 9 .  S o m l ? '  g r o w t h  
c h a r a e t e r i s t i c s  a n d  g i l l n r t  s e J e c t i v i t y  d a t a  f o r  t h e  e x p l o i t e d  f i s h  p o p u l a t i o n s ,  
a r e  a l s o  g i v e n .  
B a r b u s  g r e g o r i i  B o u J e n g e r  1 9 ° 2  
W O R T H I : - i G T O : - i  a n d  R I C A R D O  ( 1 9 3 6 )  n o t e d  t h a t  B a r b U J  g r e g o r i i  
w a s  a b u n d a n t  a l l  o v e r  t h e  l a k e  a n d  g r e w  t o  a  l e n g t h  o f  19.o~68.o e m s .  D u r i n g  
t h e  s u r v e y  5 1 5  s p e c i m e n s  r a n g i n g  f r o m »  e m s  t o  3 5 . 3  e m s  ( s t a n d a r d  l e n g t h )  
w e r e  c a u g h t  i n  g i H n e t s  f r o m  v a r i o u s  l o c a l i l i e s  o f  t h e  l a k e .  l \ f A N N  ( i n  p r e s s )  
c o m m e n t s  t h a t  B a r b u s  g r e g o r i i  i s  p r o b a b l y  a  m e m b e r  u f  t h e  w i d e s p r e a d  a n d  
2 0  
p o l y m o r p h i c  B a r h U J  t a l l e n s u  (  
j u v e n i l e s  f r o m  t h e  T a n a  R i v e l  
T h e  h i g h e s t  c a t c h  o f B a r b .  
t h e  c a t c h  d e c l i n e d  w i t h  lncre~ 
t h e  1 2 . 7  e m s  m e s h  c a u g h t  s o m  
t h e  s e l e c t i o n  r a n g e  o f  t h e  c o n  
b o t t o m  s e t  g i l l n e t s  c a u g h t  m o  
b u  t i o n  i s  e x p e c t e d  o f  a  p r e d o n  
o f B a r g U J  g r t g o r i i  w a s  g r e a t e r  i n  I  
T h e  r a t i o  o f  m a l e s  t o  f e m a l e s  i !  
r a n g c  B o t h  m a l e s  a n d  f e m a l e s  
l e n g t h  o f  l O . 4  e m s .  
T a b l e  I  s h o w s  t h e  d i f f e r e n t  
o f  d i f f e r e n t  s i z e s .  T h e  w i d e  l e n g  
m i g h t  b e  e x p l a i n e d  b y  t h e  f a c t  t I  
a r e  u s u a l l y  e n t a n g l e d  i n  t h e  g i l l n  
T a b l e  l  :  G i l l n e t  s e l e c t i v i t y ,  
( s t a n d a r d  l e n g t b  i n  e m s )  
M e s h  s i z e  
N u m b e r  o f  N u r n b c  
o m s  
s e u i n g s  f i s h / s e t l  
2 . 9  
4  
3 . 8  
6  
5 . 1  8  
6 . 4  
4  
1 6  5  
8 . 9  J  
t o . 2  
t o  
1 1 . 4  6  
1 2 . 1  
4  
B a r b u s  g r e g o r i i  i s  o f  s e c o n d <  
f i s h e r y  b u t  i s  o f g r e a t e r  s i g n i f i c a n c  
a n d - l i n e  f i s h e r i e s .  
G R E E N W O O D  1 1 9 6 2 )  r e p  
B o u l e n g e r  1 9 ° 3 ,  B a r h w  k e r s t e n i i  
B o u l e n g e r  1 9 6 1 .  D u r i n g  t h e  s u r v c  
"rlier observations that male P. lUthio~ 
,NCES 
Reproduetion in th< East African 
!ECKEL. E'rc. :;'001. Soc. Lond. 130: 
'II Of LAKE BARINGO 
r. and MANN, M.J. 
e East AtTican lakes 1930~31 recorded 
19o and its afiluen ts: 
rtgorii Boulenger '902, C!arias mossam-
'"' Peters 1852. WORTHINGTON 
iliat Lake Baringo miRh t be expected 
Rudolf. This theory is now djscoun ted 
lmasia is now considered to have been 
.d WALSH 1967) and Lake Baringo 
lh Lake Rudolf. 
and RICARDO (1936) suggest that 
have been derived from the: head-
i rivers. These rivers lie dose to the 
tee of recent river capture. 
'en to fish species composition and 
. conducted in 1969. Some gmwth 
a for the exploited fish populations, 
) (1936) noted thaI BarhuJ greg.rii 
) a length of 19.0-68.0 ems. During 
:ms to 35.3 ems (standard length) 
ties of the lake. MANN (in press) 
a member of the Widespread and 
JXJ[ymorphic Barbus tanensis complex and the comparison made between 
juveniles from tbe Tana River and Lake Baringo supports this view. 
The highest catch ofBarbus gregorii occurred in the :2.9 ems giUnets and 
the catch declincd with increase in mesh size up to lO.:2 ems mf':sh size. But 
the 1:2.7 ems mesh caugb t some large old Barbus whieh had grown be)'ond 
the selection range of the commerc131 10.2 ems gillnets. In open watcrs, 
bottom set gillnets caught more Burbus than top-set giHnets. This distri-
bution is expected of a predominantly bottom-feeding species. The catch 
ofBargus gregorii was greater in the inshore waters than in the offshore wafers. 
The ratio of males to females is 1.2: I. Both sexes oecur oVJ:r a SImilar size 
range. Both males and females reach sexual maturity at 8 mean standard 
length of I 0.4 ems. 
Table I shows the differen t lengths of Barbus gregorii selected by gillnets 
of different sizes. The wid< length ranRe of fish caught in each mesh size 
might be explained by the fact that Barbus spp. are rarely deanly gilIed but 
<He usually entanglt'd in the glllnets. 
Table I: Gillnet selecti""ity data for Barbus gregorii 
(standard length in ems) 
Mesh size Number of Number of minimum maximum mean 
ems settings fish/setting, length ems length ems lentgh ems 
---~ 
2.' 4 29 8.0 17.4 to~O 
38 6 13.5 9.9 16.0 12~4 
5.1 8 22.0 10.0 16.4 159 
6.4 4 12.5 12~6 25.8 19.4 
7.6 5 12.0 19_2 38.5 24.3 
8.9 3 40 9.9 53.5 2R.6 
• 10.2 10 L2 14_4 3RS 23.8 
11.4 6 0~3 23.0 280 25.5 
12.7 4 2.0.- 8_5 50.0 29.2 
Barbus grtgnrii is of secondary importance in the commercial gillnet 
fishery but is ofgrearersiR"nifieancein the commercial and subsistence rod-
and-line fisheries. 
GREENWOOD ('962) reports the pres<oce of Barhus omphigramma 
Boulenger 1903, Barbus kerstenii kerstmii Peters 1868, and Barbus loveridgii 
Boulenger 1961. During the survey none of these species was identified. 
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B a r b u s  l i n ( o m a c u l a t u s  B o u l e n g e r  1 9 0 3  
J\1AN~:in p r e s s )  c o m m e m s  o n  t h e  i d e n t i f i c . a t i o n  o f  t h i s  spt'cie~ r e ·  
c o r d e d  f o r  t h e  f i r s t  t i m e  f r o m  B a r i n g o  a n d  H a n n i n g t o n  b a s i n s :  n n  s p e c i m e n s  
w e r e  c o l l e c t e d  f r o m  t h e  S u g o t a  R i v e r  a t  K a r p e d d o .  
T h e  s m a l l  a n d  c o m m e r c i a l l y  u n i m p o r t a n t  f i s h e s  r a n g i n g  b e t w e e n
i  
1 . 9 - 5 . 8  c m s  s t a n d a r d  l e n g t h  p r e d o m i n a t e d  i n  t h e  l o w e r  r e a c h e s  o f  t h e  
a f f l u e n t  r i v e r s  w h e r e  t h e y  w e r e  c o l l e c t e d  b y  m o s q u i t o - s e i n e  n e t s  b u t  s o m e  
l a r g e  s p e c i m e n  r a n g i n g  b e t w e e n  4 . 4 - 6 . 2  e m s  o c c u r r e d  i n  b e a c h  s e i n e  h a u l s  
a n d  w e r e  p~sent w i t h  t h e  g i l l n e t  c a t c h e s  f r o m  t h e  l a k e  i t s e l f .  S p e c i m e n s  
, i '  
f r o m  t h e  g o r g e  a t  S a n d a i  r a n g e d  b e t w e e n  4 , 3 - 6 . 6  e m s  i n  s t a n d a r d  l e n R t h .  
r  
L a b i o  g l i n d r i c u J  P e t e r s ]  B j 2
1  
S p e c i m e n s  o f L a b i o  f r o m  L a k e  B a r i n g o  a n d  t h e  \ V a s c g e s  R i v e r  ( H a n n i -
1  
o g t o n  b a s i n )  h a v e  p r e v i o u s l y  b e e n  r e c o r e d  a s  L a b t o  c y l i n d r i c u s  ( \ V O R T H .  
' I  , I .  
I : ' < G T O : - r  a n d  R I C A R D O  1 9 3 6 ) .  
"  
•  
T h e  m e s h  s e l e c t i o n  d a t a  i n  T a b l e  2  s h o w s  t h a t  t h e  c a t c h e s  o f  L a b e o  
g { i n d r i r w  w e r e  r e s t r i c t e d  t o  t h e  s m a l l e r  m e s h e s  a n d  i t  w a s  n o t e d  t h a t  t h e  
h i g h e s t  c a t c h e s  w e r e  o b t a i n e d  f r o m  b o t t o m - s e t  g i l l n e t s  a d j a c e n t  t o  t h e  
r o c k y  s h o r e s  o f P a r m a J o k  i s l a n d .  
' j  
L a I U ' q  c y l i n d , i c U J  i s '  n o t  c a p t u r e d  i n  t h e  1 0 . ' 2  e m s  g i l l n e t s  o f  t h e  
c o m m e r c i a l  f i s h e r y .  I t  i s  n o t  c a u R h t  b y  t h e  r o r l . a n d - l i n e  n o r  U }  a n y  r i v e r i n e  
t r a p s  p r i m a r i l y  s e t  t o  e x p l o i t  u p s t r e a m  m i g r a t i n g  s p e c i e s .  T h e  c a t c h e s  o f  
L a b e o  i n  L a k e  B a r i n g o w t ' : r f "  c o n s i d e r a b l e  i n  s m a l l  m e s h  ( 3 . 8  e m s : 1  b o t t o m  S f ' t  
g i l J n e t s ,  a l o n g  t h e  r o c k y  s h o r e s .  
I f  L a b t o  i s  c a r e f u l l y  p r o e e s s e d ,  p e r h a p s  b y  s m o k i n g  i t  m i g h t  f o r m  a  
u s e f u l  a d d i t i o n  t o  t h e  c o m m e r c i a l  f i s h e r y .  G i l l n c t s  o f s m a l l  m e s h  s i z e  ( e . g .  
3 . 8  e m s )  w h e n  b o t t o m  s e t  i n  h a b i t a t s  s u i t a b l e  t o  L a b e a ,  a r e  u n l i k e l y  t o  h a v e  
a n y  a d v e r s e  e f f e c t s  u p o n  t h e  s t o c k . s  o f  T i l a p i a ,  B a r b u 5  a n d  C l a r i a f .  
2 2  
T a b l e  2 :  (  
M e s h  s i 7 e  
n u m b e r  
e m s  
s e t t i n g s  
2 9  
(
3 . 8  
5 1  
!  
6 . 4  
4  
j
7 . 6  
8 . 9  
3  
1 0 2  
1 0  
1 1 . 4  
6  
1 2 . 7  
4  
G i a r u  n w s s a m b l C U J  P e t e r s  
S p e c i m e n s  o f  C .  r n o  
a n d  i t s  a f f i u e n t  r i v e r s ,  t h 4  
S u g o t a  b a s i n  a t  K a r p e d  
m a r l t ' :  o f  t h e s e  s p c c i m e l  
c o n s i d e r  t h a t  t h e  s p e c i m  
s y s t e m s  a r e  b e s t  r e g a r d e d  
e a s t e r n  A f r i c a ,  a l t h o u g h  I  
C .  l a z e r a  r e p l a r , e s  C  m O S J  
( I g o B )  h a s  c r i t i e a U ). .  e x a m  
t a i n i n g  t h a t  t h e  d i s t i n c t i o l  
a n d  t h a t  t h e s e  3  s p e c i e s  
s i n g l e  e x t r e m e l y  w i d e s p r e  
T h e  g i l l n e t  s e l e c t i v i  
r a r e  o c c u r r e n c e  o r C l a r i a s  
i n  e a c h  m e s h  s i z e  i m p l i l  
n o t e d  b y  W O R T H I N G  
O V f ' r  t h e  l a k e .  
,~ identific.adon of this species re-
Hannington basins; no specimens 
(arpeddo. 
lportant fishes ranging between 
ted in the lower reaches of the 
by mosquito-seine nets but some 
'ms occurred in beach seine ha uls 
s from the lake itself. Specimt>ns 
4.3-6.6 ems In standard length. 
o and the \Vaseges River (Hanni-
,d a:; Labeo cylindricus (WORTH-
shows that the catches of Labeo 
rteshes and it was noted that the 
tom-set gillnets adjacen t to the 
in the 10.2 cms gillners of the 
rod-and-line nor by all) riverine 
igrating species. The ca tches of 
small mesh (3.8 ems) bottom set 
ps by smoking it might form a 
Gillnets of small mesh size (e.g. 
lie to Labeo, are unlikeh to have 
Iz'a, Barbus and Clarias .. 
Table 2: Gillnet selectivity dat for Labeo cylindriclJ-t 
(Standard lengths in ems) 
Mesh si7e number of number of minimum ma:timum mean 
em' settings fish/setting length ems length ems length ems 
2.9 4 92 9.1 19.6 10.8 
3.8 6 35 11.5 16.1 11.6 
5.1 8 10 9.1 20.1 15.8 
(,.4 4 3 12.6 19.0 16.8 
7.6 5 o 
8.9 3 o 
102 10 o 
11.4 6 o 
12.7 4 o 
Claris TTWssambicus Peters 1852 
Specimens of C. mossamhicus have been collected from Lake Baringo 
and its affluent rivers, the \Vaseges River (Hannington baliin) , and from the 
Sugota basin at Karpeddo. No uitical taxonomic examination has been 
made of these specimens. WORTHINGTON and RICARDO (1916) 
consider that the specimens of Clarias [rbffi the Baringo' and Hannington 
systems are best regarded as C. mossamhicus which is widely distributed over 
eastern Africa, although the same authors note that the ver)' close!) related 
C. lazera T("places C. mossambicus in Lake Rudolf just to the north. JUBB 
(1968) has critically examined members of C. garitpinus and C. lazera, main-
taining that the distinction hNwt>en C. gan'tpinus and mouamhioLf is not valid, 
i'nd that these 3 species may simply represent geographical varieties of a 
singh' extremel) widespread species. 
The gillnet selcctivity'data given itt Table 3 indicates tht> relatively 
rare occurrence ofClarias in ginners, and the fairly wide range of size caught 
in each mesh size implies that both entanglt"ment and giBing occur. As 
noted by WORTHINGTON and RICARDO (1936)' Clarias occur all 
over the lake. 
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II n s u f f i c i e n t  d a t a  w a s  c o i l e < : t e d  t o  p r o v i d e  a  r e l i a b l e  w e i g h t  l e n g t h  
r e l a t i o n s h i p .  B u t  i t  w a s  o b s e r v e d  t h a t  a l l  a d u l t  C l a r i a s  c a u g h t  w e r e  i n  p o o r  
c o n d i t i o n  w i t h  l a r g e  h e a d s  a n d  r e m a r k a b l y  e m a c i a t e d  b o d i e s .  
•  
A t  p r e s e n t  nothin~ i s  k n o w n  o n  t h e  g r o w t h  a o d  m a t u r i t y  r a t e s  o f  
C l a r i a s  m o s s a m b i e u s  i n  L a k e  B a r i n g o .  T h o u g h  i l l  m o s t  E a s t  A f r i c a n  l a k e s  
C l a r i a s  i s  o f  c o n s i d e r a b l e  c o m m e r d a l  v a l u e ,  i n  L a k e  B a r i n g o  t h e  v e r ) '  l o w  
p o p u l a t i o n  d e n s i t y  a n d  t h e  p o o r  c o n d i t i o n s  o f  i n d i v i d u a l  f I s h e s ,  m a k e  
C l a n a s  o f  l i t t l e  c o m m e r c i a l  v a l u c .  
A p l o c h e d i c h t h y s  s p .  
M A N N  ( i n  p r e s s )  d i s c u s s e s  t h e  i d e n t i f i c a t i o n  o r  t h e  q p r l n o o o n t  
g e n u s  c o l l e c t e d  d U T i n g  t h e  s u r v e y .  L E A K E Y  ( 1 9 6 9 )  h a d  p r e v i o u s l y  s e n t  
C )  p r i n o d o n t  m a t e ' r i a l  f r o m  t h e  L a k e  B a r i n g o  b a s i s  t o  t h e  B r i t i s h  ' f u s e u m  
o f  N a t u r a l  H i s t o r y  f o r  i d e n t i f i c a t i o n .  G R E E N \ V O O D  ( 1 9 7 0 )  i n d i ( " u t c d  
t h a t  } v o r / h o b r a n d l l U J  s p .  h a s  b e e n  r e c o r d e d  i n  a  c o l l e c t i o n  f r o m  t h e  L a k t "  
B a r i n g o  b a s i n .  
D u r i n . e ;  t h e  s n r v e y  s r v e r a l  h u n d r e d  s p n i m e n s  o r  A p l o r h f i l i c h t k v s  r a n g i n g -
f r o m  1 . 4  c m s  t o  ' 2 . 1  e m s  ( s t a n d a r d  l e n g t h )  w e r e  c o l l e c t e d  f r o m  m i n o r  r a p i d s ,  
s n a l l o w  p o o l s  a n d  m u d d )  b a c k w a t e r s  a t  t h e  P e r k e r r a  b a r r a g e  o n  t h e  T i g e r i  
( B a r g e r )  R i v e r .  Aplocheilicht~v5w e r e  a l s o  t a k e n  a t  t h e  . \ 1 0 1 0  c r o s s i n g  s O U l h  o f  
P e r k e r r a  a n d  a g a i n  l a r t h e r  d o w n s t r e a m  n e a r  L o n g u m k u m .  
\ V i t h i l l  L a k e  B a r i n g o ,  a  n u m b e r  o f  s p e c i m e n s  rangin~ f r o m  t . 7  t o  
2 . 5  c m s  ( s t a n d a r d  l e n g t h )  w e r e  c o l l e c t e d  f r o m  s t a g n a m  s w a m p y  p o o l s  
a m o n g  t h i c k  s t a n d s  o f  T y p h a  n e a r  Kamp-~'a-Samaki. 
2 4  
T i l a p i a  ' p p .  
T i l a p i a  e . s c u l e n t a ,  T d a p i a  :  
h a v e  a l l  b e e n  i n t r o d u c e d  i n t o  1  
n u  e x a m p l e  o f  t h e s e  s p e c i e s  w e  
T i l a p w  n i l o t u a  ( L i n n a e u , )  1 7 5 ;  
T R E W A V A S  ( 1 9 3 3 )  i d e '  
n i l o t i c a .  D u r i n g  t h e  s u r v t ' Y ,  n o  
d a r k  c o l o u r e d  T i l a p i a  o f  a  l l i  
R e p o r t  1 9 6 6 ,  p r o b a b l y  r e p r e s e  
s l a t e - g r e y  w h e n  a l i v e  b u t  w h i c h  
D u r i n g  t h e  s u r v e y  g i l l n e t s  
e m s  w e r e  s e t .  T h e  c a t c h  o r  " l i l a J  
w a t e r s  t h a n  i n  t h e  d e e p  o f f s h o n  
c a u g h t  t w i c e  a s  m a n y  f i s h  a s  S U I  
T i l a p i a  n i / o / i e a  i n  L a k e  B a r i  
n i l o t i c a  i n  s e v e r a l  E a s t  A f r i c a n  l a  
D u r i n g  t h e  s u r v e y  t h e  l a r g t > s t  T i l  
l e n g t h  a n d  w e i g h e d  7 9 4  g m .  T h '  
T O N  a n d  R I C A R D O  ( 1 9 3 6 )  W I  
T h e  g r o w t h  c h a r a c t e r i s t i c s  
k n o w n .  I n  L a k c  G e o r g e ,  th~ m ;  
l e n g t h  a t  m a L u r i t y  ( I m . )  i s  2 8  c  
1 m .  =  3 9  e m s  ( S S E N T O N G O  
B a r i n g o  w i t h  a  m a x i m u m  l e n g t h  
a . l  a . b o u t  1 8  e m s ,  h a v e  a  l o w  r a t  
c o r r e l a t i o n s  b e t w e e n  t h e  r a t i o  I n  
a  l o w  r a t i o  ( l m . / L  0 0 ; '  h a v e  a  h i  
t h a t  T i l a p i a  n i l o / i c a  i n  L a k e  B a r i t  
liIe~span t h a n  T i l a p z a  n i l o / u a  i n  L  
T h e  g i l l n e t  s e l e c t i o n  c h a r a c l  
c i a l  g i l l n e t s  a r t '  g i v e n  i n  T a b l e  4 .  
J.Jjtlmbicus 
lCr/ minimum maximum mean 
g length em length em length em 
O.R 20.5 510 27.3 
1.5 21.0 2&.4 26.0 
0.4 30.8 39.9 )5.4 
0.3 37.1 37.1 
0.4 40.6 HI 41.9 
0.5 43.6 46.6 44.5 
to provide a reliable weight length 
: all adult Clarias caught were in poor 
·kably emaciated Lodie~. 
n thc growth and maturit) rates of 
Though in most East African lakes 
value, in Lake Baringo the ver) low 
mditiuns of individual fishes. make 
identification of 'he cyprinodont 
AKEY (1969) had previousl} senl 
aringo basi~ to the British Museum 
GREE)';WOOO (1970) indicaled 
ded in a collection from the- Lake-
ipecim(:ns ofApiochei!irh1krs rangoing 
) wen mlle(·ted from minor rap.ids. 
the Perkerra barrage OIl [he TigTri 
taken at the Molo crossing south of 
near Longumkum. 
,f specimens ranging from I. 7 10 
ed from stagnant swampy pools 
ya-Samaki. 
Tilapia spp. 
Tilapia tscuienta, Tilapia spi/urUJ nigra and Tilapia melanopltura randalli 
have all been introduced into highland dams within the Baringo s)stem but 
no example ofthe.se species were identified during the SUITe}. 
Tilapia nilotica (Linnaeus) 1757 
TREWAVAS (1933) identified Tllapia from Lake Baringo as Tilapia 
nilo/ua. During the survey, no other species of Tilapia was id~ntified. The 
dark coloured Tilapio of a non· indigenous spedes noted in the Kenya 
Report 1966. probably represented mature male Tilapia nilotica which are 
slate.grey when alive but which darken rapidly upon death and dessication. 
During the survey gillnets of mesh size ranging fronl 2-9 ems to I'l.. 7 
ems were set. The catch of Tilapia nilotica was higher in the shallow inshore 
waters (han in the deep offr;hore water. In open waters, bottum sel gillnets 
caught twice as many fish as surface set gillncl.s. 
Tilapia nilotiea in Lake Baringo grow to a smaner size than the Tiiapio 
.ilatica in several East African lakes (LOWE 1958, GREENWOOD 1966) 
During the survey tht': largest Tiiapia niiotica encountered was 35.8 ems total 
length and weighed 794 gm. The largest Tilapia relOrded by WORTHNG· 
TON and RICARDO (1936) was 3&.0 ems. 
The growth <.:haracteristics of Tilapia nilotica in Lake Baringo are not 
known. In Lake George, the maximum length (L 00) is 1:0 cms and the 
length at maturity (1m.) is 28 ems. In Lake Rudolf L 00:::. 64 ems and 
1m. = 39 ems (SSENTONGO 197 I). The 'malI Tilapia nilotica of Lake
• Baringo with a maximum length (L 00) of about 36 cms and which mature 
at about J8 ems, have a luw ratio (I.~.j Loo) of 0.50. HOLT (1962) found 
correlations between the ratio lm./L 00 and the growth rate (K). Fish with 
a tow ratio (lm./L (0) haw' a high gmwlh rate. h i.~ therefure very likf"ly 
thal Tilapia nilatiea ill Lake Barin~o has a higher growth rat(' and d shorter 
life-span than Tiiapia niioJiea in Lake G("orge, Lake Albert and Lake Rudolf. 
The gillnct selenion characteristics ofboth experimental and commer-
cial gillnets are given in Table 4. 
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l i 1 i \  
m e s h  s i z e  n u m b e r  o f  
S t a n d a r d  l e " g l h  e m  
e m  f i s h  
m i n i m u m  
m a x i m u m  m e a n
; i [  
2 . 9  
4 2  
5 . 8  
1 0 . 6  6 . 4  
3 . 8  4 2  7 . 0  
1 2 . 3  8 . 6  
i ;
i !  
5 . 1  2 8 6  6 . 6  
1 4 . 2  1 0 . 7  
' I ,
I I  
6 . 4  
1 3 6  
1 0 . 2  1 9 . 2  1 3 . 9
' I I  
I t i l   
7 . 6  1 5 4  1 0 . 5  1 9 . 9  
1 5 . 9
' : .  
8 . 9  1 6 3  1 2 . 0  
2 1 . 5  1 8 . 5  
1 0 . 2  
1 4 6  9 . 5  
2 3 . 8  
1 6 . 6  
1 1 . 4  
1 I  9 . 8  2 4 . 3  
1 7 . 8  
1 2 . 7  
)  
1 1 . 7  2 1 . 0  
1 5 . 0  
i  
I  
T h e  s i z e  r a n g e  o f  f i s h  t a k e n  i n  c o m m e r c i a l  g i U n e t s  o f  1 0 . 2  c m s  m e s h  i s  
8 . 2 - 2 5 · 5  c m s  w i t h  a  m e a n  s t a n d a r d  l e n g t h  o f  1 6 . 6  c m s .  
•  
T h e  m a l e s  w e r e  f o u n d  t o  b e  l e s s  n u m e r o u s  t h a n  t h e  f e m a l e s ,  t h e  r a t i o  
b e i n g  I  : 1 . 5 ·  , b u t  W O R T H I N G T O N  a n d  R I C A R D O  ( 1 9 3 6 )  r e p o r t e d  
t h a t  t h e  r a t i o  o f  m a l e s  t o  f e m a l e s  w a s  3 :  I .  
i  
S e v e r a l  f a c t o r s  m a y  b e  r e s p o n s i b l e  f o r  t h e  s m a l l  s i z e  o f  T i l a p i a  n i l o t i c a  
, ! I .  
i  ~	 
i n  L a k e  B a r i n g o .  L O W E  ( ) 9 5 8 )  s u g g e s t s  t h a I  a d e q u a t e  f o o d  s u p p l y  i s  a  
' 1 '
~I 
.   
f a c t o r  o f  m a j o r  i m p o r t a n c e  a n d  t h a t  e p i p h y t i c  d i a t o m s  a r e  a n  i m p o r t a n t  
i t e m  i n  t h e  d i e t .  T i l a p i a  n i l o t i c a  i s  t h e  m o s t  i m p o r t a n t  c o m m e r c i a l l y  e x p l o i t e d  
I I .  
f i s h  s p e c i e s  I n  L a k e  B a r i n g o .  T h e  g r o w t h  a n d  m o r t a l i t y  r a t e s  a n d  t h e  a g e  
d i s t r i b u t i o n ' o f  T i l a p i a  n i l o t i c a  a r e  n o t  k n o w n .  
1 1  
R E F E R E N C E S
i i ,  
G R E E N W O O D ,  P . H .  ( I 9 6 2 ) . A  r e v i s i o n  o f  c e r t a i n  B a r b u s  ( P i s c e s :  C y p r i -
n i d a e )  f r o m  e a s t ,  c e n t r a l  a n d  s o u t h  A f r i c a .  B u l l .  B r .  M u s .  N a t .  H i s t . ,  
Z o o ! . , 8  ( 4 )  :  1 5 1 - 2 0 8 .  
( 1 9 6 6 ) .  T h e f i s h e s o f U g a n d a  ( 2 n d  E d i t i o n ) .  T h e  U g a n d a  S o c i e t y ,  K a m p a -
l a ,  U g a n d a .  
( 1 9 7 0 ) . P e r s o n a l  c o m m u n i c a t i o n ,  Z o o l o g y  D e p a r t m e n t .  B r i t i s h  M u s e u m  
( N a t u r a l  H i s t o r y ) ,  C r o m w e l l  R o a d ,  L o n d o n  S . W . ?  
H O L T ,  S J .  ( 1 9 6 2 ) .  A  p r e l i m i n a r y  c o m p a r a t i v e  s t u d y  o f  t h e  g r o w t h ,  m a m -
r i t y  a n d  m o r t a l i t y  o f  S a r d i n e s .  P r o t .  W o r l d  S c i . ,  M e e t .  B i o I .  S a r d i n e s  
r e l a t .  S p e c .  . .  :  5 5 3 - 5 6 1 .  F . A . O .  R o m e .  
I I '  
j U B B ,  R . A .  ( 1 9 3 2 )  P e r s o n a l  c o m m u n i c a t i o n ,  F r e s h w a t e r  f i s h  S e c t i o n ,  
A l b a n y  M u s e u m ,  G r a h a m s t o w n ,  S o u t h  A f r i c a .  
2 6  
K E : " Y . \  i  I l j b b !  R e p o r l  o f  h ' e  
L E A K E Y , J . H . E .  i  I l j ( 9 )  P e l  
K e n ) a .  
LO\VE-~ICCON"IELL, R  
T i l a p i a  n i l o t i c a  L i n n e  i n  
i I - 2 )  :  1 1 9 - 1 7 ° .  
M A N : " ,  ~1.J. i i n  p r e s s )  S o  
B a r i n g o  b a s i n .  
l!
Standard le"gth em 
maximum mean 
KE~Yl\ I, [966:, Rfporl (!J·Kfr! .... a.fisherif5 196+. GOH'Tnmenl Prinler, ~<lirobi. 
10.6 6.4 
12.3 8.6 
14.2 10.7 
19.2 13.9 
19.9 15.9 
21.5 18.5 
23.S 16.6 
24.3 17.8 
21.0 15.0 
commercial giHneLS of 10.2 ems mesh is 
length of 16.6 ems. 
LE:\KEY,J.H.E. \ Ig6q.\ PeTsol1<llrommunicatioIl, P.O. Box I t.p. :\akuru, 
Ken)a. 
LOWE-~CCO:'-l:'-lELL, R.H. (19:,81 Observation; 011 the biolog, or 
Tilapia nilotica Linne in East African waters. Re\.'. Zool. Ho!. Afr .. 57 
(1-2) : 12g-qO. 
MANN. \1.j. (in press) Some taxonomic norco on the fish f<luna of lhc 
Baringo basin. 
55 numerous than the females, the ratio 
)N and RICARDO (1936) reported 
53:1. 
lble for the small size of Tilapia nilotica 
.ggests that adequate food supply is a 
Lt epiphytic diatoms are an important 
most important commercially exploited 
"Owth and mortality rates and the age 
known. 
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I D E N T I F I C A T I O N  O F  " O R G A N I S M S "  I N  L A K E  V I C T O R I A  
I I  
R E S P O N S m L E  F O R  E C H O S O U N D E R  T R A C E S  
i l 1  
. I .  C O R D O N E  &  B I L L  A .  K C D H O N G A ; \ I A
I i  
. !  
I N T R O D U C T I O N  
I i : !  
,  
A t  a  m e e t i n g - o n  S e p t e m b e r  I  J  t h ,  1 9 7 0  i t  w a s  d e c i d e d  t h a t  t h e  h i g h e s t  
I .
p r i o r i t i e s  [ o r  t h e  f i e l d  p r o g r a m m e  t h r o u g h  m i d - 1 9 7 1  s h o u l d  b e  a l l o c a t e d
; !  
[ Q  t h e  c o m p l e t i o n  o f  t h e  m i d w a t e r  t r a w l  s u r v e y  o f  t h e  p e l a g i c  z o n e  a n d  t h t '  
I l i  
i n i t i a t i o n  o C a  t a g g i n g  s t u d y .  B e f o r e  t h e  s u r v e y  w a s  t o  b e g i n  a g a i n  h o w e v e r  
I  
!   
i t  w a s  a g r e e d  t h a t  t h e  " o r g a n i s m s "  r e s p o n s i b l e  [ o r  t h e  d e n s e  t r a c e s  a p p e a r i n g  
o n  t h e  e c h o s o u n d f " f  t a p e s  s h o u l d  b e  i d e n t i f i e d .  U n l e s s  t h i s  w e r e  d o n e ,  w e  
h a d  l i t t l e  f a i t h  t h a t  m i d w 3 t e r  t r a w l i n g  w a s  y i e l d i n g  m e a n i n g f u l  r e s u l t s .  
T h e  p u r p o s e  o f  t h i s  r e p o r t  i s  t o  d e s c r i b e  t h e  p r o g r e s s  m a d f '  t h u s  f a r  i n  i d e n t i -
f y i n g  t h e  t r a c t s .  P r o g r e s s  h a s  b e e n  h a m p e r e d  h o w e v e r  b e c a u s e  o f  t u e  t i m e  
r e q u i r e d  t o  c o n s t r u c t  t h e  v a r i o u s  t e s t  n e t s  a n d  t o  r e p a i r  t h e  m a i n  a u x i l i a r y  
e n g i n e  o n  t h e ' I B I S '  w h i c h  s u f f e r e d  a  m a j o r  b r e a k d o w n .  A l s o ,  i t  w a s  r e c e n t l y  
d e c i d e d  t o  u n d e r t a k e  ~everal a d d i t i o n a l  b o t t o m  t r a w l  c r u i s e s  t o  r e m e d y  
s o m e  c r i t i c a l  d e f i e i e n c e s  i n  t h e  d a t a .
.o j  
I , , :  
M I J ) \ V A T E R  T R A W L I N G  
: i  
M i d w a t e r  t r a w l i n g  o n  a  l i m i t e d  s c a l e  w a s  c a r r i e d  o u t  i n  t h e  p a s t  o n  
L a k e  V i c t o r i a .  T h e  w o r k  c o m p r i s e d  e x p e r i m e n t s  w i t h  b o t h  m i d w a t e r  a n d
t :  
s u r f a c e t r a w l s i n  t h e m i d - 1 9 6 0 ' S  ( G E E a n d G I L B E R T  1 9 6 7 ) .  T h e s t u d y a r e a
~i, 
w a s  l o c a t e d  i n  w a t e r s  o f f  j i n j a  a n d  E n t e b b e .  R e s u l l s  w e r e  c o n s i d e r e d  i n -
c o n c l u s i v e  s i n c e  f i s h i n g  e f f o r t  w a s  l i m i t e d  a n d  g e a  r  p r o b l e m s  f o r c e d  a  b a n d o n -
1 i , · 1
r o e n t  o f  t h e  p r o j e c t .  M i d w a t e r  t r a w l i n g  i n  p a r t i c u l a r  w a s  d e e m f ' d  u n s u c -
;
;  
c e s s f u l  s i n c e  v e r y  f e w  f i s h  w e r e  c a u g h t ;  H a p l o c h r o m i s  a n d  E n g r a u l i ( y p r i s  
b e i n g  t h e  m a i n  c o n s t i t u e n t s .  S u r f a c e  t r a w l i n g  w a s  s o m e w h a  t  m o r e  p r o m i s i n g ,  
y i e l d i n g  a n  o v e r a l l  c a t c h  p e r  h o u r  o f  a b u u  t  1 0 . 7  k i l o g r a m s .  H a p l o c h r o m i s  
c o n s t i t u t e d  goO,~ o f  t h e  c a t c h  w i t h  A / e s t e s  j a e k s o m i ,  . 1 .  s a d l e T l '  a n d  E n g r a u -
l i c . y p r i s  b e i n g  t h e  o n l y  o t h e r  s p e c i e s  w h i c h  o c c u r r e d  r e g u l a r l y .  T h i s  i s  s u r -
p r i s i n g  s i n c e  t h e  o n l y  s p e c i m e n s  o f  A t e s t t ' s  c a p t u r e d  u n d e r  t h e  pre~("nt m i d -
w a t e r  t r a w l i n g  p r o g r a m m e  w e r e  t a k e n  i n  S p e k e  G u l f .  
M i d w a t e r  t r a w l i n g  u n d e r  t h e  p r e s c n t  p r o g r a m m e  r e f e r s  t o  d e p l o y m e n t
I "
I I :  
o f  m i d w a t e r  t r a w l s  a t  a n y  l e v e l  i n  t h e  w a t e r  e o l u m n  f r o m  t h e  s u r f a c e  t o  
j u s t  o f f  t h e  b o t t o m .  A l l  m e s h  s i z e s  m e n t i o n e d  a r e  g i v e n  i n  s t r e t c h e d  m e a s u r e .  
T w o  d i f f e r e n t  t r a w l s  w e r e  u s e d  a l m o s t  e x c l u s i v e l y  d u r i n g  t h e  t h r e e  c r u i s e s  
c o m p l e t e d  t h u s  f a r  i n  1 9 7 0 ;  o n e  w i t h  a  h e a d r o p e  l e n g t h  o f  g o  m e t r e s  a n d  a  
2 8  
f i s h i n g  h e i g h t  o f  1 0  m e t e <  
a n d  a  h e i g h t  o f  8  m e t r e s  
l h e s e  n e t s  a p p a r e n t l y  v a n  
t i c a l  h e i g h t  i s  a t t a i n e d .  T I  
b u t  b e c a u s e  o f  t h e i r  s i z e  a  
f a s t e r  t h a n  2 . 5  k n o t s  w i t h <  
e n d  r e s u l t  c o n f o r m s  t o  C 1  
l a r g e  n e t  t o w e d  a t  s l o w  S P (  
O f 2 0  m m .  
T h e  c o m b i n e d  r e s u l t s  
O n l y  d a t a  f o r  h a u l s  m a d e '  
2 0 - m m .  m e s h  s i z e  coden~ 
I h a n  b o t t o m  t r a w l  c a t c h o  
A b o u t  5 0 %  o f  a l 1  h a u l s  y i e  
t h e  c a t c h  w a s  m a d e  u p  0  
s p e c i e s  w a s  g e n e r a l l y  I o w a  
T h e  catche~ i n  g e n e r a l  v a l  
v a l u e s  i n  T a b l e  I  f o r  r a n g e  
S u m m a r y  o f  C a t d l  
T r a w l s  o n  L a k e  
I t e m  
M e a n  k i l o g r a m s  p e r  h o u r  
R a n g e  
S l a n d a r d  d e v i a t i o n  
S l a n d a r d  e r r o r  o f  t h e  m e a n  
9 5  % c o n f i d e n c e  l i m i t s  
K . i l o g r a m s  p e r  h e c l a r c  I  
K . i l o g r a m s  p e r  1 0 , 0 0 0  c u b i c  
m e t r C $ 2  
I   A  g - m c t r e  t r a w l  0 1  
' 2   A  t r a w l  o p e n i n g  o t  
T h e  f i s h i n g  h e i g h t  
u s e d  m o s t  o f t e n  ( 6 1  
~NJSMS" IN LAKE VICTORIA 
OSOUNDER TRACES 
KUDHONGA,\iIA 
J970 it was decided that the highcSl 
ough mid-'97' should be allocated 
d survey of the pelagic zone and the 
surve)- was to begin again however 
msible for the dense traces appea ring 
jentified. Unless this were done, we 
19 was yielding meaningful results. 
the progTess made thus far in identi-
lpered however because of the time 
ets and to repair the main auxiliary 
tjor breakdown. Also, it was recently 
al bottom trawl cruises to remedy 
:AWLIJI;G 
cale was carried out in the past on 
periments with both midwater and 
.d GILBERT '9671. The stud, area 
,tebbe. Results were considered in-
and gear problems forced abandon-
t in particular was deemed unsuc-
It; HaplochromiJ and Engraulicypr~\' 
ling was somewhat more promising, 
Ibout 10.] kilograms. Haplochromu 
res jtu:ksonii, A. sadlai and Engrau. 
:h occurred regularl}. This is sur-
i captured under the presenl mid. 
,Spcke Gulf 
t programme refers to deployment 
tel' column from the surface to 
ed art' given in stretched measure. 
:elusiveJy during tht" three' cruises 
:adrope length of30 metres and a 
fishing height of 12 metres and a second with a 27-metre headmpe length 
and a height of 8 metres. When fishing, the actual horizontal opening of 
these nets apparently varies between 8 and 10 metres whereas the full ver~ 
tical height is attained. Thus, these nets strain a very large volume ofwater, 
but because of their size and the weight of the doors they cannot be towed 
faster than 2.5 knots without seriously overloading the engine. Actually the 
end result conforms to current midwater trawling practices; Le., a very 
large net towed at slow speeds. The codend used most often had a mesh size 
of'lO mm. 
The combined results of 118 midwater trawl drags are given in Table I. 
Only data for hauls made with the 30- and 27 metre trawls and utilizing the 
20- mm. mesh size codend are shown. The catches are substancial1y lower 
than bottom trawl catches in which the same mesh size codend was used. 
About so% or an hauls yielded less than 75 kilograms per hour and 75().~ of 
the catch was made up of Haplochromis species. The contribution of other 
species was grneraHy low and varied greatly from one lake area to another. 
The catches in general varied enormously as can bf' ascertained from the 
values in Table I for range and standard deviation. 
TABLE 1 
Summary ofCatches Made with the 30· and 27-Mctrc Midwaler 
Trawls on Lake Victoria; 2O-mm. Mesh Size Codend Only 
Item Night hauls (50) Day hauls (68) 
All fish Haplochromis All fish Haplochromis 
Mean kilograms per hour 124.2 98.2 82.5 6J.8 
Range 4.6-427.6 29-304.5 3.7-541.6 1.6-529.2 
• Standard. deviation 96.9 7l.fi 102.7 94.8 
Standard error of the mean 13.7 10.0 12.5 11.5 
95 ~~ confidence limits 973-151.l 78.6-117.9 58.\-107.0 41.3-86.3 
Kilograms per hectare 1 ~.8 2J.5 19.8 153 
kilograms per 10.000 cubic 
metres2 3.7 2.9 2.5 1.9 
I A g-metre trawJ opening is assumed and trawl height is ignorf"d. 
2 A trawl opening of9 metres and a height or8 metres are assumed. 
The fishing height of the 27·metre trawl was used since this net was 
used most often (61% of all hauls). 
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IA  m i s l e a d i n g  i m p r e s s i o n  o f  f i s h  d e n s i t i e s  i s  g a i n e d  f r o m  t h e  h o u r l )  c a t c h  
r a t e  d a t a  s i n c e  t h e  J a r g e v o l u  m e  s a m p l e d  i s  i g - n o r e d .  C o n v f ' n l o n  o f c a t c h  r a t e s  
t o  y i e l d s  p e r  u n i t  v o l u m e  o f  w a t e r  s t r a i n e d  ( I O , O O O  c u b i c  m e r r f " S  i s  t h e  b a s i c  
unit~ i n d i c a t e s  v e r y  s p a r s e  f i s h  d e n s . i t i e s  i n  t h e  p e l a g i c  z o n e  ( T a b l e  T ) .  T h i s  
w a s  n o t  surpri~ing s i n c e  d u r i n g  t h e  t h r e e  c r u i s e s ,  f e w  ( r a r e s  o n  t h e  f " e h o -
s o u n d e r  c o u l d  b e  d e t e c t e d  i n  m i d w a t e r ;  t h e  e c h o s o u n d e I '  w a s  o p e r a t i n g  
a l m o s t  c o n t i n u o u s l j  w h e n  t h e  ' I B 1 S ' w a s  u n d c r w a ) .  O n  t h o s e  f e w  o c c a s i o n s  
w h t ' o  t r a c e s  w e r e  o b s e r v e d ,  t h e  c a t c h  r a t e s  g e n e r a l l y  d i d  n o t  s h o w  a n  i n -
c r e a s e .  T h i s  J e d  t o  s k e p t i c i s m  r e g a r d i n g  t h e  s u i t a b i l i t j  a n d  e f f i c i e n c )  o f b o t b  
t h e  t r a w l s  a n d  t h e  e c b o s o u n d e r , '  D u r i n g  t h i s  p e r i o d ,  a  n u m b e r  o f  m o d i f i c a -
t i o n s  o f  t h e  t r a w l s ,  r i g g i n g  a n d  p r o c e d u r e s  w e r e  i n s t i t u t e d  i n  a n  a t t e m p t  t o  
i n c r e a s e  t h e  c a t c b l i l g  p o w e r s  o f  t h e  m i d w a t c r  t r a w l s .  T e s t e d  w e r e  I i )  tow~g 
s p e e d  w i t h i n  t h e  l i m i t s  i m p o s t ' d  b y  t h e  c o m b i n e d  w e i g h t  o f  t h e  n e t  a n d  t h e  
d o o r s ,  ( i i )  b r i d l e  a r r a n g e m e n t  a n d  l e n g t h ,  ( i i i )  w e i g h t  v a r i a t i o u s  a n d  a n g l e  
o f a t t a c k  o f t h e  d o o r s ,  a n d  ( i v )  a  n e w  m i d w a t e r  t r a w l .  T h e  l a t t e r  wa~ s m a l l e r  
t h a n  t h e  o t h e r s ,  h a d  s m a l l e r  m e s h  i n  t h e  w i n g s ,  a  m o r e  g r a d u a l J )  t a p e r i n g  
c o n f i g u r a t i o n  a n d  a  1 3 - m m .  m e s h  s i z e  c o d e n d .  N o n e  o f  t h e s e  m o d i f i c a t i o n s  
a p p r e c i a b l y  a l t e r e d  t h e  p a t t e r n  Q f r e l a t i v e l y  l o w  f i s h  c a t c h e s  w~ing m i d w a t e r  
t r a w I s  j n  t h e  p e l a g i c  z o n e .  
F r o m  a t  l e a s t  t w o  s t a n d p o i n t s ,  t h e  r e s u l t s  o f  t h e  r n i d w a t e r  t r a w l i n g  
s e e m e d  r e a s o n a b l e .  F i r s t ,  n e a t l )  c o n t r a s t i n g  w i t h  t h e  p a l t e r n  s h o w n  b~ 
b o t t o m  t r a w l i n g ' ,  d a y  v e r s u s  n i g h t  s a m p l i n g  w i t h  m i d w a t e r  t r a w l s  d e m o n s -
t r a t e d  h i g h e r  n i g h t  t h a n  d a }  e a t c h e s  o f H a p l o c h m m i f  ( T a b l e  l ) .  T h e ) "  a p p a -
r e m l )  m o v e  o f f  t h e  b o t t o m  a t  n i g h t  a n d  t h u s  b e c o m e  m o r e  s u s c e p t i b l e  t o  
c a p t u r e  i n  m i d w a t e r  t r a w l  g e a r .  O n  t w o  o c c a s i o n s ,  24~hour t r a w l i n g  s e r i e s  
a l o n g  t h e  s a m e  t r a n s e c t  p r o v i d e d  f u r t h e r  d o c u m e n t a t i o n  o f  t h i s  p h e n o m e -
n o n .  V i r t u a J I y  a l l  o t h e r  s p e c i e s  w e r e  c a p t u r e d  a t  h i g h e r  r a t e s  d u r i n g  n i g h t  
h o u r s  a l s o ,  a c c o r d i l l g  t o  r e s u J t  o f  t h e  2 4 - h o u r  w o r k .  N e v e r t h e l e s s ,  n i g h t  
r a t c h e s  s t i l l  w e r e  l o w e r  t h a n  o n e  w o u l d  e x p e c t  c o n s i d e r i n g  t h e  l a r g e  n e t  
o p e n i n g  a n d  t h e  f a < : t  t h a t  f o r  s o m e  h a u l s  t h e  f i s h i n g  h e i g h t  c o v e r e d  a l m o s t  
t h e  e n t i r e  W a l f " f  c o l u m n  f r o m  t h e  s u r f a c e  t o  w i t h i n  s e v e r a l  m e t r e s  o f  t h e  
b o t t o m .  H o w e v e r ,  a l t h o u g h  w e  k n o w  t h a t  H a p i o c h r o m i s  d i s p e r s e  f r o m  t h e  
b o t t o m  a t  n i g h t ,  w e  d o  n o t  k n o w  w h a t  p a l t e r n  t h i s  m o v e m e n t  t a k e s ;  i . e . .  
h o w  f a r  o f f  t h e  b o t t o m  t h f " ;  m o v e  a n d  i n  w h a t  c o n c e n t r a t i o n s .  S e c o n d .  
a l t h o u g h  t h e  d a ; t i m e  m i d w a t e r  l r a w l  c a t c h e s  o f  H a p l o c h r o m i s  a r e  p r o b a b J }  
l o w e r  t h a n  t h q  s h o u l d  b e ,  t h e  s p e c i e s  c a u g h t  a p p e a r e d  t o  b e  d , f f e r e n t  f r o m  
t h o s e  t a k e n  a t  n i g h t .  T h e  l a t t e r  a r e  s i m i l a r  t o  t h o s e  t a k e n  i n  b O l t o m  t r a w l s  
w h i c h  a g a i n  r e f l e c t s  n o c t u r n a l  m o v e m e n t  o f f  t h e  h o t t o m .  T h u s ,  i n  d a }  l i m e  
t r a w l i n g  w e  a r e  p r o b a b l y  c a t c h i n g  w h a t  i s  a v a i l a h i f '  i n  m i d w a t c r  U h i : >  
i n d u d t ' s  m a i n l y  t h t '  p e l a g i c  H a p l o r h r o m i j  a n d  Engrauli~):pri,\) b u  l  p e r h a p s  
w i t h  v e r y  l u w  e f f i c i e n q .  
. 1 0  
A  s e c o n d  e c h o s o u n d e r  W a !  
m o r e  s e n s i t i v e  t h a n  t h e  o r i g i n a l
1  
t h e  b a y s  a n d  c h a n n e l s  f r o m J i n J  
t r a t e d  i n  t h e s e  a r e a s  i n  a n  a l t e r  
t r a c e s .  T h e  t r a c e s  h a v e  r e m a i n e  
T h e y  t e n d  t o  b e  m o r e  d e n s e  i l l  
c h a n n e l s  l i k e  B u v u m a  a n d  N a p  
m o r e  d e n s e  n e a r  t h e  b o t t o m .  W~ 
f r o m  ' 1 . 5  t o  3 . 5  k n o t s ,  t h e  t r a '  
b o t t o m  a s  s p e a r s  o r  p i n n a c l e s .  
r a t h e r  t h a n  s h a r p ,  a n d  t h e  h e i g l  
d i s t a n c e s .  T h e  a p p e a r a n c e  o f  
p e l a g i c  t r a c e s )  v a r y  g r e a t l y  i n  ,  
d e f i n i t e l y  v e r t i c a l  i n  o r i e n t a t i o n  
c o n f i g u r a t i o n .  A t  t i m e s ,  d e f i n i t e  
S u p e r f i c i a l l y  t h e r e  s e e m e d  t o  b  
a p p e a r a n c e  o f  t h e  t r a c e s .  
U s i n g  t h e  2 7 - m e t r e s  m i d w  
d e n d ,  t h r e e  h a u l s  w e r e  m a d e  0 1  
1 3 t h  a n d  1 4 t h  i n  t h e  I n g i r a  E  
m a d e  i n  t h e  e a r l y  m o r n i n g  h o u r  
f o r  m i d w a t e r ;  a b o u t  1 0 0 0  ki~ogr: 
' u s  a n d  a  f e w  X e n o c l a r i a J  a n d  ~ 
h o u r  a l s o  a n d  w a s  m a d e  i n  t h e  s ;  
d e d i n e d  a p p r e c i a b l y :  a b o u t  I :  
a n d  s e v e r a l  s p e c i m e n s  o f  o t h e r  
k i l o g r a m s  o f  f i s h ,  m o s t l y  H a p t .  
d a y t i m e  < : a t c h e s  r a n g e d  f r o m  a  
t h e  n i g h t - t i m e  c a t c h e s  f r o m  1 0 C  
h i g h e r  t h a n  ( h e  a v e r a g e ,  d i d  n o  
t h e  t r a c e s .  I f f i s h  w e r e  r e s p o n s i l  
t h e  t r a w l ,  a n d  s i g h t  i s  i m p l i c a l  
f i s h  a r e  l e s s  a b l e  t o  d e t e c t  t h e  t r  
H I G H - S P E  
I  f  t h e  t r a c e s  a r e  f i s h .  t h e n  
t r a c e s  a r e  b e i n g  m i s c o n s t r u e d  
a p p e a r  o n  t h e  t a p e s .  T o  c 1 a r i f ) '  
c o n s t r u c t e d  a  b e a m  t r a w l  w h i C  
o u t  c r i t i c a l  p r e s s u r e - w a v e  b u i l  
s t e a d  t h e  o p e n i n g  i s  m a i n t a i n  
is gained from the hourly catch 
's ignored. Conversion ofcatch rates 
(10,000 cubic metres is the basic 
, in the pelagic zone (Table I), This 
~ree cruises, few traces on the echo-
~er; the echosounder was operelting 
is underway. On those few occasions 
Tates generally did not show an in-
'the suitabilit) and efficiency of both 
~ this period, a number of modifica-
Ires were instituted in an attempt to 
Water trawls. Tested were (i) towing 
combined weight of the net and the 
!th, (iii) weight variations and angle 
dwater trawl. The latter was smaller 
Ie wings, a more graduall) tapering 
wdend. None of these modifications 
vely low fish catches using midwater 
e results of the midwater trawling 
asting with the pattern shown b\ 
lling with midwater trawls demons~ 
Haplochromis (Table I), The) appa-
d thus become more susceptible to 
~ occasions, 24-hour trawling series 
~r documentation of this phenome-
ltured at higher rates during night 
24-hour work. ~evertheless, night 
1 expect considering the large net 
s the fishing height covered almost 
:e to within several metres of the 
hat HaplochTomis disperse from the 
pattern this movement takes; i.e., 
l in what concentrations. Second, 
Ltches of Haplochromis are probabl) 
ught appeared to be different from 
ar to those taken in bottom trawls 
t off the bottom. Thus, in da\time 
at is available in midwater' (this 
:s and ETlgraulic..ypris) bn t perhel ps 
A second echosounder was installed on the 'IBIS' in August. It seems 
more sensitive than the original, and displayed very dense traces throughout 
the bays and channels from Jinja to Buvuma Island. Sampling was concen-
trated in these areas in an attempt to identify what was responsible for the 
traces. The traces have remained in this region throughout the study period. 
They tend to be more dense in bays like Ingira and Hannington than in 
channels like Buvuma and Napolean Gulf. In general they are darker and 
more dense near the bottom. When the 'IBIS' is underway at trawling speeds 
from 2.5 to 3.5 knots, the traces appear to project irregularly from the 
bottom as spears or pinnacles. The edges of these projections are fuzzy 
rather than sharp, and the heights vary considerably within relatively short 
distances. The appearance of traces detached from the substrate (true 
pelagic traces) vary greatly in size, shape and density. However, they are 
definitely vertical in orientation and usually have a plume or comet-shaped 
configuration. At times, definite horizontal layerings of traces can be seen. 
Superficially there seemed to be little day versus night difference in the 
appearance of the traces. 
Using the 27-mettes midwater trawl with the 20-mm. mesh size co-
dend, three hauls were made on October 8th and nine hauls on October 
13th and 14th in the Ingira Bay-Buvuma Channel ~rea, The first haul 
made in the early morning hours of October 8th resuit,ed in a record catch 
for midwater; about 1000 kilograms of HaplochTomir, 300 ofC/aTias mossambi-
cus and a few Xenodarias and Synodontis vittoTiae. The next haul was a half 
hour also and was made in the same area but during daylight and the catch 
declined appreciably: about 150 kilograms of Haplochromir, 50 of Clarias 
and several specimens of other species. The final drag yielded only a few 
kilograms of fish, mostly HaplochTomir. For the remaining nine hauls, the 
daytime catches ranged from about 40 to 70 kilograms per half hour and 
• the night-time catches from 100 to 150. These catches, although somewhat 
higher than the average, did not resolve th(: questiop. of the identification of 
the traces. If fish were responsible, then they must have been able to avoid 
the trawl, and sight is implicated sin.!=e the catch increases at night when 
fish are less able to detect the trawl, 
HIGH-SPEED BEA~ TRAWL 
If the traces are fish, then they are either able to avoid the trawls or the 
traces are being misconstrued and the fish are not as abundant as they 
appear on the tapes, To clarify the former possibility, the Masterfisherman 
constructed a beam trawl which permits towing speeds to 4 or 5 knots with-
out critical pressure-wave buildup. This trawl does not use doors but in-
stead the opening is maintained by a rectangular pipe frame measuring 
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l4 - m e t r e s  w i d e  a n d  2 . S - m f ' t r e s  h i g h .  A  l o n g ,  g r a d u a l l } - t a p e r i n g  n e r  w a s  
I i ,  
f i t t e d  t o  t h e  f r a m e  a n d  t h t "  u s u a l  2 o - r n m .  m e s h  s i z e  c o d e n d  w a s  a t t a c h e d .  
"  
i  
T e n  h a u l s  w e r e  m a d e  w i t h  t h i s  n e t o n  O c t o b e r  2 1 S t  a n d  ' 2 2 n d  a t  v a r i o u s  
I I  
l o c a t i o n s  i n  h o m e ,  I n g i r a  a n d  T h r u s t o n  b a y s  w h e ' r e  d e n s e  t r a c e s  w e r e  
I  
o b s e r v e d  o n  t h e  e c h o s o u n d e r .  D a y t i m e  c a t c h e s  a s  u s u a l  w e r e  v e r y  l o w ,  
t ' o n s i - ' i t i n j S o [  a  f e w  k i t o g r a m s  o f  H a p l o c h r o m i s .  N i g h t  h a u l s  i n c r e a s e d  a s  e x -
I i i ,
I  
p e c t e d  b u t  n o t  t o  v e r )  h i g h  l e v e l s ;  1 0 0  t o  1 5 0  k i l o g r a m s  p e r  h a l f h o u f  a t  t h e  
"  
m o s t .  A n  u n u s u a l  c a t c h  w a s  S o  k i l o g r a m s  o f  E n g r a u l u y p r i s  f r o m  a  h a l f - h o u f  
h a u l  i n  h o m e  B a y .  D a : t i m " e  b o t t o m  t r a w l  c a t c h e s  o f  ( , 0 0 0  t o  1 , , ) ( > 0  k i l o -
"  
g r a m s  o f  H a p l o c h r o m u  p e r  h o u r  w e f e  m a d e  a t  a b o u t  t h e  s a m e  t i m e  a n d  
v i c i n i t )  a s  t h e  b e a m  l T a w l i n g .  T h i s  i n d i c a t e s  d e n s e  q u a n t i t i e s  o f  f i s h e i n  t h e  
a r e a  w h i c h  m a k e s  t h e  r e l a t i v e l y  l o w  night~time c a t c h e s  d i f f i c u l t  t o  u n d e r -
s t a n d .  A l t h o u g h  t h e  b e a m - t r a w l  h a s  a  s m a l l e r  o p e n i n g  t h a n  t h e  b o t t o m  
t r a w l s  i t  i s  t o w e d  a t  a  f a s t e r  s p e e d ;  u s u a l l y  h c t w e e n  4 . 0  a n d  4 . 5  k n o t s .  T h u s  
t h e  g r e a t e r  d i s t a n c e  c o v e r e c l  b y  t h e  b e a m  t r a w l  c o m p e n s a t e s  i n  l a r g e  m e a s u r e  
f o r  i t s  s m a l l e r  o p e n i n g  a n d  t h e  c a t c h  r a t e s  f o r  b o t h  t y p e s  o f  g e a r  a r e  f a i r l y  
c o m p a r a b l e . ,  
S k i s  w e r e  a d d e d  t o  t h e  b e a m  t r a w l  s o  i t  w o u l d  s l i d e  o v e r  t h e  b o t t o m  
w i t h o u t  h a n g i n g - u p  a n d  p e r m i t  s a m p l i n g  c l o s e  t o  t h e  b o t t o m  w h e r e  ( h e  
m o s t  d e n s e  t r a c e s  w e r e  o b s e r v e d .  O n  O c t o b e r  3 0 t h ,  f o u r  d a } l i g h i  h a u l s  
w e r e  m a d e  w i t h  t h e  b e a m  t r a w l  o n  t h e  b o t t o m  i n  t h e  u s u a l  a r e a s  w h e r e  
d e n s e  t r a c e s  w e r e  f o u n d ;  I n g i r a  B a y ,  B u v u l l i a  C h a n n e l  a n d  N a p o l e a n  
G u l f  T h e  h o u r l y  c a t c h  r a t e s  r a n g e d  f r o m  3 0 0  t o  4 0 0  k i l o g r a m s  o f  Haploch~ 
r o m i s .  H o u r l y  c a t c h  r a t e s  f r o m  f o u r  h a u l s  m a d e  i n  t h e  s a m e  m a n n e r  o n  
N o v e m b e r  l 6 t h  a n d  1 7 t h  i n  P i l k i n g t o n  a n d  H a n n i n g t o n  b a y s  r a n g e d  f r o m  
a b o u t  1 2 . J  t o  4 5 0  k i l o g r a m s  o f  H a p l o c h r Q m i s .  C o n v e r t e d  t o  a  u n i t  a r e a  l > a s i s  
t h e s e  c a t c h e s  a v e r a g e  a b o u t  1 3 5  k i l o g r a m s  p e r  h e c t a r e ,  w h e r e a s  b )  v o l u m e  
t h e y  a \ ' c r a g - e  a b o u t  5 0  k i l o g r a m s  p e r  1 0 , 0 0 0  c u b i c  m e t r t 5 ,  T h e  f o r m e r  a r e  
a b o u t  o n e  h a l f a n d  t h e  l a t t e r  a r e  a b o u t  o n e  t h i r d  t h e  c o r r e s p o n d i n g  a v e r a g - e s  
t o r  b o l t o m  t r a w l  c a t c h e s  m a d e  w i t h  t h e  2 4 - l l w l r e  n e t  u s i n g  l h e s a m e  2 0 - m m .  
m e s h  _~iZf' c o d e n d .  
i ; ; -
T h e  r e l a t i v e ! )  l o w  y i e l d s  w i t h  t h e  b e a m  t r a w l  f i ! ' ; h e d  o n  t h e  b o t t o m  i s  
p u z z l i n g .  I t  m a y  b e  t h a t  t h e  a b s e n c e  o f  o t t e r  d o o r s  i s  r e s p o n s i b l e .  \ V h e n  
u s e d  w i t h  s t a n d a r d  b o u o m  t r a w l s  t h e  d o o r s  r n a }  s t i r  t h e  s u b s t r a t e  t e n d i n g  
t o  o b s c u r e  t h e  o n c o m i n g  t r a w l  a n d  t h u s  r e n d e r i n g  f i s h  m o r e  s u s c e p t i b l e  
t o  c a p t u r e .  T h e  b e a m  t r a w l  i s  u s e d  w i t h o u t  d o o r s  a n d  t h e  w i r e  w a r p  a l o n e  
r n a )  n o t  p r o v i d e  s u f f i c i e n t  a g i t a t i o n  a n d  t h u s  f i s h  w o u l d  b e  b e n e r  a b l e  
t o  d e t e c t  a n d  a v o i d  t h e  t r a w l .  F o r  t h i s  t o  o c c u r ,  i t  w o u l d  h a v e  l O  b e  a~~umed 
t h a t  t h e  fi~h a l s o  a r e  a b l e  t o  e s c a p e  a  n e t  t o w e d  a t  s p e e d s  b e t w e e n  4 . 0  a n d  
3 2  
4 . 5  k n o t s .  T h i s  d o e s  n o t  
i s  p r o b a b l )  a n  a b u h d a n l  
H a p / o r k r o " , , ,  a n d  E n g r a u l  
I  
r a n g e s  b e t w e e n  5  a n d  1 0  I  
t h a t  t h e  s k i s  p r e v e n t  t h e  t !  
t a i n  a b o u t  a  h a l f - m e t r c  s 1  
I f  t h e  H a p l o c h r o m i . l  a r e  a s  
c o u l d  a c c o u n t  f o r  t h e  r e l a !  
s i o n s ,  t h e  M a s t e r f i s h e r m a  
g r e a t e r  f i s h i n g  h e i g h t s .  E l  
a s s u m i n g  t h e  t r a w l s  f i s h e  
a s s o c i a t e d  w i t h  t h e  s u b s t r .  
t r a c e s  p r o j e c t i n g  f r o m  t h e  
q u e s t i o n  c o u l d  b e  g a i n e d  b  
w i t h o u t  t h e  p r e s e n c e  o f o t t !  
A  s m a l l  L a m p a r a  n e t  \ i  
f y i n g  " o r g a n i s m s "  r e s p o n s i  
f o r  t a g g i n g  a n d  f o r  t r a i n i n l  
p r o b l e m s  s i m i l a r  t o  t h < ? S e  c  
i n  t h e  f u t u r e .  T h e  n e t  w a s  
m i l l i m e t r e  w e b b i n g  i n  t h e  
I
,  
I  [  w a s  f i s h e d  l o r  t h e  f i r  
h a u l s  w e r e  m a d e  i n  N a p o l e 4 '  
a d d i t i o n a l  h a u l s  w e r e  m a d l  
d a n t  t r a c e s  w e r e  o h s e r v e d  
f r o m  t w o  s m a l l  b o a t s .  T h e  
a n n  t h e  n e x t  t w o  i n  p r o g m  
r i g h t  a g a i n s t  p a p y r u s  p l a n  
c a t c h  w a s  l o w .  B e t w e e n  4  
X e n o c l a r i i l J  s p p .  w e r e  c a u g }  
A l s o ,  a  l a r g e  a m o u n t  o f  I T  
c u l t i e s  i n  o p e r a t i n g  a  p u r S f  
B e C ; i u s e  o f  t h e  s m a l l  
0 . 0 2 . )  h e c t a r e ,  i t  w a s  d e c i c  
w i n g s .  T h i s  i n c r e a s e d  t h e  
c l o s e s  a n  a r e a  o f  o .  J  I  h e e t  
a n d  1 3 t h  i n  H a n n i n g t o n  a '  
I l  
lng, gradually-tapering net was 
mesh size codend was attached. 
)ctober 21st and 22nd at various 
bays where dense traees were 
atches as usual were very low, 
is. Night hauls increased as ex­
iO kUograms per ha)fhour at the 
IfEngTaulicypris from a half-hour 
I catches of [,000 to 1,500 kilo­
Ie at abou t the same time and 
es dense quantities of fish in the 
-time catches difficult to under­
aller opening than the bottom 
)etween 4.0 and 4.5 knots. Thus 
wI compensates in large measure 
for bo.th types of gear are fairly 
it would slide over the bottom 
dose to the bottom where the 
:ober 30th, four da)lighi hauls 
)ttom in the usual areas where 
\,uma Channel and Napolean 
00 to 400 kilograms of Haploch­
made in the same manner on 
Hannington bays ranged from 
Converted to a unit area basis 
)er hectare, whereas by volume 
) cubic metres. The former are 
lird the corresJXlndin~ averages 
etre net using the same 2O-mm. 
1 trawl fished on, the bottom is 
:er doors is responsible. When 
rna) stir the substrate tending 
~ndering fish more susceptible 
doors and the wire warp alone 
"us fish would be better aule 
Ir, it would have to be assumed 
...ed at speeds between 4.0 and 
4.5 knots. This does not seem likely since, if the traees reflect fish, there 
is probably an abuhdance of them and they would most likel} be small 
HaplochTomis and Engraulicypris (the mean size for both genera probably 
I 
ranges between 5 and 10 eentimetres). Perhaps a more likeI} explanation is 
that the skis prevent the trawl from scraping the bottom and instead main­
tain about a half..metre space between' the substrate and the net-opening. 
If the HaplochTomis are as bottom oriented as is suspeeted. then this spaee 
could aceount for the relatively lower beam trawl catches. On several occa­
sions, the Masterfisherman has constructed and tested boltom trawls with 
grealer fishing heights. Enhaneed catches did nut aecrue which suggests, 
assuming the trawls fished as anticipated, that HaplochTomis are e10sely 
associated with the substrate during daylight hours and that perhaps the 
traces projecting from the bottom are not caused b} fish. Insight into this 
question could be gained by eomparing beam trawl catches both with and 
wi thou t the presence of olter doors. 
LAMPARA NET 
A small Lampara net was built by the Masterfisher~anto aid in identi­
fying "organisms') responsible for the dense mid water trflces, to obtain fish 
for tagging and for training of the erew. The handling of this net presents 
problems similar to those of the purse seine which win be used extensively 
in the future. The net was 56-metres 1011£ and I2-metres deep and had 10­
millimetre webbing in the bag and 29-millimetre webbing in the wings. 
It was fished for the first time in the afternoon of September 29th. Two 
hauls were made in Napolean Gulfbutvery low catches were recorded. Three 
additional hauls were made in Ingira Bay on September 30th where abun­
-dant traces were observed on the echosounder. The net was set in a circle 
from two small boats. The firs{ set was made in wate~ about 8-metres deep 
and the next two in progressively shallower water. The third haul was made 
right against papyrus plants at a depth ~f about 2 metres. In each case the 
catch was low. Between 4 and 12 kilograms of HaplochTomis spp. and a few 
Xenoclarias spp. were caught in each haul, but no fish large enough to tag. 
Also, a large amount of mud fouled the shaJlow set which presents diffi­
I culties in operating a purse seine in some shallow water areas. 
I Beciluse of the small size of the net, which surrounds an area of onl} 
0.025 hectare, it was decided to attach 30 metres of netting to each of the 
wings. This increased the length of the Lampara to 116 metres which en­
closes an area of 0.11 hectare. Several sets were made on October 7th, 8th 
and 13th in Hannington and Ingira bays where dense traces were noted on 
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t h e  e c h o s o u n d e r .  A g a i n  l o w  c . a t c h e s  w e r e  r e c o r d e d  a n d  n o  f i s h  t a k e n  o r a  ~ize 
s u i t a b l e  f o r  t a g g i n g .  S m a l l  H a p l o c h m m i s  c . o n t j n u e d  t o  d o m i n a t e  t h e  c a t c h e s  
e x - c e p t  f o r  t w o  n i g h t  s e t s  m a d e  a r o u n d  a n  e l e c t r i c  l i g h t  w h i c h  w a s  l e f t  o n  
f o r  a b o u t  o n e  h o u r  b e f o r e  e a c h  h a u l .  H e r e  t h e  l a r g e s t  c a t c h  c o n s i s t e d  o f  
a b o u t  6  k i l o g r a m s  o f  E n g r a u l i q p r i J  a r g e n t e u s  a n d  1 . 5  o f  H a p / o l h r o m i s .  T h e  
c c h o s o u n d e r  i n d i c a t e d  a b u n d a n t  t r a c e s  i n  t h e  a r e a  o f  t h e  l i g h t  w h e n  t h e  
n i g h t  s e t s  w e r e  m a d e .  
I n  o n e  r e s p e c t ,  t h e  l o w '  c a t c h e s  i n  t h e  L a m p a r a  n e t  a r c  n o t  s u r p r i s i n g .  
A h h o u g - h  t h e o r e t i c a l l y  c o v e r i n g  a n  a r e a  o f  0 . 1  I  h e c t a r e ,  t h e  a c t u a l  a r e a  
e n c o m p a s s e d  i s  l e s s  t h a n  t h i s  s i n c e  e n d s  o f t h e  w i n g s  a r e  p u l l e d  o f f t h e  b o t t o m  
t o  c o m p l e t e  p u r s i n g  t h e  n e t .  T h u s ,  c a t c h e s  b e t w e e n  5  a n d  1 0  k i l o g r a m s
•  
p e r  s e t  y i e l d  s t a n d i n g  s t u c k  e s t i m a t e s  o f  b e t w e r o  5 0  a n d '  5 0  k i l o g r a m s  p e r  
h e c t a r e .  T h i s  i s  l e s s  t h a n  t h e  e s t i m a t e d  2 0 0  k i l o g r a m s  p e r  h e c t a r e  w h i c h  
i s  b a s e d  o n  b o t t o m  t r a w l  c a t c h e s  u s i n g  a  2 0  m i l l i m e t r e  m e s h - s i z e  c o d e n d .  
T h e r e  i s  c e r t a i n l y  a m p l e  opportunit~ f o r  f i s h  t o  e s c a p e  t h i s  n e t  b e f o r e  i t  i s  
r u l l y  p u r s e d .  
I t  d o e s  n o t  a p p e a r  t h a t  t h e  L a m p a r a  w i l l  a s s i s t  i n  e i t h e r  i d e n t i f )  i n g  
t r a c e s  i n  t h e  p e l a g i c  z o n e  o r  p r o v i d i n g  f i s h  f o r  t a g g i n g  p u r p o s e s .  
P L A N K T O : - ;  S T U D I E S  
E f f o r t s  i n  u t i l i z i n g  t h i s  t e c h n i q u e  t o  i d e n t i f }  t h e  e r h o s o u n d e r  t r a c e s  
h a v e  b e e n  e x t r e m e l }  l i m i t e d .  F o u r  d a y t i m e  m i d w a t e r  t r a w l  c a t c h e s  i n  
l o c a t i o n s  w h e r e  t r a c e s  a r e  a b u n d a n t  a n d  d e n s e  r n a }  m e a n  t h a t  t h e  " o r g a ­
n i s m s "  r e s p o n s i b J e  a r e  n o t  f i s h .  C o n c e n t r a t i o n s  o f  z o o p l a n k t o n  o r  p h y t o p ­
l a n k t o n  o r  e v e n  c l o u d s  o f s e d i m e n t  s t i r r e d  o ( f t h e  b o t t o m  b )  t h e  a c t i v i t i e s  o f  
l a r g e  f i s h  m a y  b e  r e s p o n s i b l e .  
G e o r g e  K i t a k a  m a d e  t w o  v e r t i c a l  h a u l s  w i t h  l a r g e  p l a n k t o n  n e t s  i n  
I n g i r a  B a y  o n  O c t o b e r  7 t h .  T h e  d e n s e  t r a c e s  t h r o u g h  w h i c h  t h e  n e t s  w e r e  
d r a w n  a p p a r e n t l y  w e r e  n o t  c a u s e d  b y  z o o p l a n k t o n  s i n c e  s o  v c r )  f e w  w e r e  
c a u g h t .  S a m p l i n g  w a s  t o o  l i m i t e d  h o w e v e r  t o  j u s t i f y  d r a w i n g  c o n c l u s i o m  
a n d  o f c o u r s e  t h e  p h }  t o p ) a n k t o n  w e r e  n o t  s a m p l e d  s i n c e  t h e  m e s h  s i z t '  w a s  
t o o  l a r g e .  
M u c h  m o r e  w o r k  i s  r e q u i r e d  b e f o r e  t h e  r o l e  o f  L a k e  V i c t o r i a  p l a n k t o n  
i n  p r o d u c i n g  e c h o s o u n d e r  t r a c . e s  C a n  b e  e l u c i d a t e d .  S t u d i e s  e l s e w h e r e  h a v e  
d e m o n s t r a t e d  t h a t  d e n s e  z o o p l a n k t o n  p o p U l a t i o n s  c a n  b e  d i s c e r n e d  b y  
e c h o s o u n d e r s .  A t  L a k e  V i c t o r i a ,  t y p i c a l  z o o p l a n k t e r s  s u c h  a s  c l a d o c e r a n s  
a n d  c o p e p o d s  a r e  n o t  c o n s i d e r e d  p a r t i c U l a r l y  a b u n d a n t .  H o w e v n ,  l a k e  f l i e s  
( C h a o b o T U J  o r  C h i r o n o 1 1 W J )  e m e r g e  i l l  g r e a t  c o n c e n t r a t i o n s  a t  t i m e s .  ' V h e n  i n  
3 4  
m i d w a t e r  t h e )  p r o b a b l  
i s .  n o t  o n l y  a b u n d a n t  i r  
t h r o u g h  t h e  w a t e r  c o l  
P h )  t o p l a n k t o n  a r e  b e l ,  
m i g h t  a p p e a r  a s  t r a c e s .  
T h e  u s e  o r S C U B A  
I I I  c o n j u n c t i o n  w i t h  a  
w o u l d  s e e m  l i k e  t h e  i 1  
a d v a n t a g e  o r  ~CUBA 
V i c t o r i a  w a t e r s ,  aIthou~ 
a n o t h e r .  C l a r i t y  ( e n d a  
a r e a .  \ V e  w e r e  f u r t u n a  
f e s s i o n a l  S C U B A  d i v e r  
E l e c t r i c i t y  B o a r d  o n  S~ 
D a m .  O n  O c t o b e r  1 8 t l  
I n g i r a - B a )  B u v u m a  
s a w  n o  f i s h  b u t  o h s e n  
c . o v e r i n g  t h e  hottom.·~ 
i t  i s  p o s s i b l e  t h a t  f i s h  m o  
m a i n t a i n s  t h a t  f i s h ,  e s r  
u n d e r  w a t e r ;  h e  i s  o f t  
s t r e a m  f a c e  o f  t h e  d a J  
c l o s e  t o  t h e  b o t t o m  t h f  
J e s s  d e n s e . W e r e  t h e s e  f i l  
l e s s  d e n s e ,  a n d  t h u s  f i t  
q U  e s t i o n s  c o u I d  b e  a m  
m i g h t  i n v o l . . . . e  t h e  d i v e  
p e r i o d  t o  o b s e r v e  w h  
a p p r o a c h  w o u l d  b e  !  
k n o w n  t o  m o v e o t f t h e  
• •  T h i s  m e t a - i a l  h i l 5  t h e 
  
m r n t i o n  a  : z  t o  3  m e t r e ' 
  
m u d  c o n t a i n e d  m u c h  p i ; 
  
m u d s  w e r e  c o m m o n  a t 
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·ake Victoria plankton 
itudics elsewhere have 
can be disrerned b) 
'S such as cladocf"rans 
"It. Howeve:r) lake tii("s 
JOs. at times. \Vhen in 
midwatcr they probably would show up as cchosounder traces. Chao6orus 
is not only abundant in some areas but performs a die! vertlcal migration 
through the water column which the echosounder likely would record. 
Ph) toplankton are believed to be very dense in Lake Victoria and also 
might appear as traces. 
SCUBA STUDIES 
The usc ofSCUBA (Sel~ContainedUnderwater Breathing Apparatus) 
III conjunction with a sampling pr~ramme to make fmal idr.nti1icatlon 
would seem like the most efficient means of identifying the traces. The 
advantage of SCUBA is temper~d by the general lack of clarity of LaKe 
Victoria waters, although light penetration does var)- from one locality to 
another. Clarity tended to be limited to several metres or less in the stud) 
area. \Ve were fortunate to secure the services of !\tr. Ted Levett, a pro­
fessional SCUBA diver with years of experience who works for the Uganda 
Electricity Board on safety and maintenance problc-ffiS at the Owen .Falls 
Dam. On October 18th, Mr. Levett dived from tne 'IBIS' in waters of the 
Ingira·Ba) Buvuma Channel area where dense traces were found. He 
saw no fish but observed a one-metre layer of Uocculent planr material 
covering the bottom.·· With or without lights) visibility was 'limited and 
it is possible that fish moved out ofthediver's sight range. Mr. Levett however 
maintains that fish, especially small fish, arc not elusive when approached 
under water; he is often surrounded by them'when working on the up­
stream face of the darn. Nevertheless, on three occasions when he dived 
close to the bottom the traces in his vicinitY' disappeared or became much 
less dense.Were these fish or was the flocculent material disturbed, becoming 
less dense, and thus not discernable to the echosounder! These and other 
questions could be answered by further work with SCCBA. One approach 
migh t iQ.Volve the diver remaining motionless on the bottom for an extended 
period to observe whether or not fish returned to his vicinity. Another 
approach would be to work with lights at night when Haplochromis are 
known to move off the bottom and determine how readily [hey are obsuved. 
•• This ml'ltrial ha~ the appc.arance orph~{(lplankton remains. GEE and GILBERT (1968) 
mention a 2 to 3 metre 'emi-flocculent layer of !lOft mud over a harder substrate. Thc surfacf' 
mud contained much plant debris and supported qui.tC a large population of mollusC'l. Such 
muds were common at the 5 to 15 metre depth zone. 
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P R E V I O U S  I : \ I V E S T I G A T I O N S  
T h e  t r a w l i n g  d o n e  b y  E A F F R O  i  v e s t i g a t o r s  i n  t h e  m i d ·  1 9 6 0 ' s  b a s  
b e e n  r e f e r r e d  t o  p r e v i o u s l y .  T h e y  m a d e  c o n s i d e r a b l e  u s e  o f  t h e  e c h o s o u n d e r  
a n d  h o p e d  t o  c o r r e l a t e  t r a r e s  w i t h  t h e  t r a . . . . . l  a n d  g i l i n e L  c a t c h e s .  H o w e v e r ,  
t h e y  w e r e  n o t  a b l e  t o  d o  t h i s .  A  d e s c r i p t i o n  o f  t h e i r  e a r l y  w o r k  w i t h  t h e  
e C h o s o u n c l e r  w a s  g i v e n  b y  G E E  ( 1 9 6 6 ) .  H e  f o u n d  t h a t  d i s c r e t e  t r a c e s  i n  
d a ) ' t i m e  h o u r s  h a d  b e c o m e  d i f f u s e  a n d  s c a t t e r e d  d u r i n g  pight~time h o u r s .  
H e  b e l i e v e d  t h a t  t h e  t r a c e s  w e r e  f i s h  b e c a u s e  o f t h e i r  c h a r a c t e r i s t i c  " c o m c t "  
o r  " p l u m e "  s h a p e .  I n  s o m e  i n s t a n c e s  w e  o b s e r v e d  t h i s  s a m e  p a t t e r n ,  w h e r e a s  
o n  o t h e r  o c c a s i o n s  n i g h t  t r a c e s  d i d  n o t  r l i f f e r  f r o m  d a y  t r a c e s .  G e e ' s  f i g u r e s  
a l s o  r e v e a l e d  c o n c e n t r a t i o n s  o f  t r a c e s  a r o u n d  u n d e r w a t e r  p r o j e c t i o n s  w h i c h  
w e  a l s o  o b s e r v e d .  T h i s  t o o  w o u l d  i n d i c a t e  t h e  t r a c e s  w e r e  c a u s e d  b y  f i s h .  
F u r t h e r  s t u d i e s  h o w e v e r  c r e a t e d  c . . : o n s i d e r a b l e  d o u b t  regardin~ t h e  
" o r g a n i s m s "  r e s p o n s i b l e  f o r  t h e  e c h o  t r a c e s .  G E E  a n d  G I L B E R T  . ' 1 9 6 7 )  
c o n d u d e d  t h a t  t h e r e  w a s  n o  c o r r e l a t i o n  b e t w e n  t h e  d e n s i t y  o f  b o t t o m  
t r a c e s  a n d  t h e  c a t c h  o f  H a p l o c h r o m i s  i n  b o t t o m ,  m i d w a t e r  o r  s u r f a c e  t r a w l s  
o r  i n  g i l l n e t s .  T h e Y '  f e l t  t h a t  t h e  v i s i b l e  t r a c e s  t h e r e f o r e  e m a n a t e d  f r o m  e i t h e r  
s h o a l s  o f  f i s h  t o o  s m a l l  t o  L e  r e t a i n e d  i n  o n e - i n c h  m e s h  c o d e n d  o r  " o r g a ­
n i s m s "  o t h e r  t h a n  f i s h ,  o f  w , b i c h  p l a n k t o n  s e e m e d  t h e  m o s t  l i k e l y .  T h e y  
a l s o  m a d e  t h e  followin~ p e r t i n e n t  o h s e r v a t i o n s :  " I f  h o w e v e r ,  t h e  e c h o ­
s o u n d e r  w o u l d  p , c k  u p  e i t h e r  o f t h e  a b o v r  i t e m s  ' : v e r y  s m a l l  f i s h  o r  p l a n k t o n )  
i t  s h o u l d  a l s o  p i c k  u p  t h e  H a p l o c h r o m i s  c a u g h t  i n  t h e  t r a w l .  M o s t  o f  t h e s e  
h o w e v e r  a r e  b o t t o m  f e e d i n g  f o r m s ,  m o l l u s c  e a t e r s ,  i n s e c t i v o r e s  a n d  b o t t o m  
d e t r i t u s  f e e d e r s .  T h e y  w i l l  p r e s u m a b l y  t h e r e f o r e  h e  i n  c l o s e  c o n t a c t  w i t h  
t h e  b o t t o m  a n d  i f  t h i s  i s  s o  t h e y  w i l l  b f '  v e r y  d H f i c u l t  t o  d i s t i n g u i s h  ( i f i t  i s  
p o s s i b l e  a t  a l l )  f r o m  t h e  b o t t o m  e c h o  i t s e l f .  T h i s  h y p o t h e s i s  i s  b o r n e  o u t  b y  
o b s e r v a t i o n s  m a d e  b y  t h e  a u t h o r s  o v e r  a  s a n d  b o t t o m  u s i n g  a n  a q u a l u n g .  
L a r g e  n u m b e r s  o f  H a p l o c h r o m i s  a r e  o f t e n  s e e n  w i t h i n  6 " o r  I  o f  t h e  b o t t o m  
o r  a e t u a l l y  r e s t i n g  o n  t h e  b o t t o m ,  b u t  i f  t h e  d i v e r  p a u s e d  f o r  a n y  l e n g t h  o f  
t i m e  i n  m i d - w a t e r  v e r y  f e w  i f  a n y  H a p l o c k r o m i s  a r e  e v e n  e n c o u n t e r e d : '  
;~l 
G E E  a n d  G I L B E R T  ( o p .  c i t . )  d i s c u s s  t h e  p o s s i b i l i t v  o f o t h e r  f i s h  s p e c i e s  
b e l l l g  r e s p o n s i b l e  f o r  t h e  t r a c e s .  T h e y  n o t e  t h a t  c a t c h e s  o f  A / e s t e s  s a d l e r i  
w e r e  h i g h  i n  s h a l l o w  b a y s  a n d  v e r y  h i g h  o v e r  s a n d y  b o t t o m s  i n  t h e  s h e l ·  
t e r e d  a r e a s .  T h i s  c o r r e l a t e d  f a i r l y w c l l  t h e  d e n s i t y  o f  t h e  e c h o  t r a c e s .  T h i s  
c o u l d  h a r d l y  b e  e x p e c t e d  t o  a p p l y  i n  t h e  p r e s e n t  s t u d y  h o w e v e r  s i n c e  n o t  a  
s i n g l e  A / e s t e s  h a s  b e e n  c a p t u r e d  i n  t h e  s t u d y  a r e a .  T h e  a u t h o r s  a l s o  n o t e d  a  
c o r r e l a t i o n  b e t w e e n  t h e  p r e s e n c e  o f  T i / a p i a  e s c u / e n t a  a n d  a  v e r y  f i n e  d i f f u s e  
t r a c e  p r e s e n t  o v e r  t h e  m u d  b o t t o m  u p  t o  a b o u t  5  m e C r e s  f r o m  t h e  b o t t o m  
a l o n g  w i t h  a  p a t c h y  o r  s a m t i m e s  h e a v y  c o m e t - s h a p e d  t r a c e .  T h e y  hypo~ 
t h e s i z e d  t h a t  t h e  c o m N  t r a c e  w a s  T .  e J c u l e n t a ,  w h e r e a s  t h e  d i f f u s e  t r a c e  w a s  
3 6  
A l e l o s i r a  ~ a  s i l i c a c e o u s ,  f i l a  
f i l t e r  f e e d e r  i n  w h i c h  A f e l o s l  
w d g h  t )  o f  t h e  s t o m " a c h  c o n t i  
m a y  i n  f a c t  h e  a g g r e g a t i o n s  l  
f u t a  I s l a n d  i n  a n  a t t e m p t  t o  
T h e )  w e r e  v c r )  s i m i l a r  t o  
t w o  s l I c c e s s i v e  d i v e s  n o  f i s h  
i n t e n s i t y  w a s  d r a s t i c a l l y  d e c  
a s  t h e  t r a c e s  p r o d u c e d  o n  t h l  
e v i d e n c e  f o r  t h e  a b o v e  h y p  
o f  w a t e r  s a m p l e s  t a k e n  i n  a  
d i r e c t  c v i d e u c e . "  
A  f e w  s a m p l e s  w e r e  t a  
P t ' t e r s o n  b o u l e  a n d  p r e s e r v e l  
c e l l  c o u n t s  o f  " ' f e / o s i r a  w e n  
E A F F R O )  a r e  s h o w n  i n  T a l  
t r a c e s  o n  t h e  e c h o s o u n d e r  a r  
s t r o n g e r ,  l e s s  d i f f u s e  t r a c e s  3 1  
T h i s  i s  a n  e n c o u r a g i n g  l e a d ,  
m i n a r }  a n d  f u r t h e r  s t u d }  w o  
M e l o s i r a  C e l l  C o ,  
T r a c e s . a t  T h  
F i s h  t r a f ' 1 !  o v e r  s a n d  
V t ' r y f m  
b o t t o m  o n  n o r t h  o f  i n  m i d d l  
R a m a f U l a  B a n k  B U V U I  
D e p t h  ( m e t r e s )  M e l o s i r a  D e p t h  ( I  
c o u n t  
S u r f a c e  
2 . 0 x 1 0
6  
S m  
5  ( i n  t r a c e )  O . 5 x 1 0  
6  
1 8  < i n  t r  
[ 9 . 3  ( i n  
IGATIONS 
vestigators in tae mid-1960's has 
nsiderable use of the echosounder 
rawl and gillnet catches. However, 
ption of their earl} work with the 
. He found that discrete traces in 
scattered during flight-time hours. 
luse of their characteristic "comet" 
~bseIVed this same pattern, whereas 
iffer from da) traces. Gee's figures 
und underwater pr~jections which 
e the traces were caused by fish. 
:onsiderable dOll bt regarding the 
lces. GEE and GILBERT (1967) 
In betwen the density of bottom 
oUom, midwater or surface trawls 
ees therefore emanated from either 
one-inch mesh codend or "orga­
on seemed the most likely. They 
rvations: "If however, the echo'­
items (very small fish or plankwn) 
lUght in the trawl. Most of these 
SI: eaters, insectivores and bottom 
herefore be in close Contact with 
...ery difficult to distinguish (if it is 
r. This hypothesis is borne ou t by 
sand bottom using an aqualung. 
seen within 6"or I of the bottom 
he diver paused for any length of 
romis are even encountered." 
the possibility ofother fish species 
ote that catches of ALestes sadLerr 
) over sandy bottoms in the shd­
~ density· of the echo traces. This 
Jresent study however since not a 
ly area. The authors also noted a 
~a fscuLenta and a very fi ne diffuse 
about 5 metres from the bottom 
:ornet-shaped trace. They hypo­
'Ita, whereas the diffuse trace was 
MeLosira - a silicaceous, filamentous diatom. T. esculenta is a phytoplankton 
filter feeder in which .Melosira forms a significant quantity (about 20{X, by 
weight) of the stom'ach contents. "Other evidence that many of these traces 
may in fact be aggregations of plankton was noticed while diving off Rama­
futa Island in an attempt to identify some traces seen on the eehosounder. 
They were very similar to those described above but rather patchy. On 
two successive dives no fish were seen but water masses where the light 
intensity was drastically decreased were passed through at the same depth 
as the traces produced on the sounder. These facts are strong corroborating 
evidence for the abo"e hypothesis and it is hoped that plankton analysis 
of water samples taken in and above these types of traces will give more 
direct evidence." 
A few samples were taken on January loth, 1967 with a :"J"anson­
Peterson bottle and preserved in Lugoli's iodine solution. In the laboratory, 
cell counts of Alelosira were made. The unpublished results Ij.M. Gee, 
EAFFRO) are shown in Table 2. They indirate thaI the very fine feather 
traces on the echosounder are probably concentrations of \1elosira, but the 
stronger, less diffuse traces are probably not concentrations of this diatom. 
This is an encouraging lead, but the resulls can onI) be considered preli­
minary and further study would be profitable. 
TABLE 2 
Melosira Cell Counts in Relation to Echosounder
 
Traces at Three Locations in L. Victoria
 
Fish (race over sand Veryfinefeather traa Veryjine leather rrace 
bottom on north of in middle of North off North Buvuma Island 
Ramafuta Bank Buvuma Channel near mouth of Pilkington Bay 
• 
._------­
Depth (metres) Melosira Depth (meLres) MelOSira Depth (meLres) Melmira 
count counL 
Surface 2.0x106 Surface 1.5 xlO 6 4 2.7 xlO 6 
5 (in trace) 0.5 xlO 6 5 2.0 xlO 6 7 1.0 xl06 
10 1.3 xlO 6 10.75 (in trace) 3.8 xl06 
18 (in trace) 3.7 xlO6 13.75 (in trace) 4.2 xlO6 
19.3 (in trace) 4.5 xlO6 
--.._- --_ .•- _. -­
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U n p u b l l s h e d  E A F F R O  d a t a  c o l l e c t e d  b y  J . . \ 1 .  G e e  c o n t a i n e d  s e v e r a l  
a d d i t i o n a l  p e r t i n e n t  o u s t ' r v a t i o n s  r e l a t i n g  t o  t h e  e r h o  t r a c e  q u e s t i o l l .  H e  
f o u n d  t h a t  t h t '  t r a c e s  a p p e a r e d  t o  m o v e  a w a ' y  f r o m  t h e  d i n : : r  a n d  t h a t  l h e y  
w e r e  r e d u c e d  l o l l o w i n g  r i n g n e t t i n g  o p e r a t i o n s .  \ \ ' t :  a l s o  o b s e r v e d  t h e  f o r m e r ,  
a n d  i t  w o u l d  s e e m  t h a t  f i s h  a r e  r e s p o n s i b l e  f i ) r  t h i s  p h e n o m e n o n .  1 1  rernain~ 
po~sible h o w e v e r  t h a t  d i s t u r b a n c e  a n d  s u b s e q u e n t  r l i l u r i o n  o f  i l  ph~top~ 
l a n k t o n  s w a r m  w o u l d  a c h i e v e  t h e  s a m e  e f f e c t .  
G e e  a l s o  t o n c h e d  u p o n  t h e  p o s s i b i l i l )  t h a l  t h e  t r a c e s  a r e  c 3 w w d  b~ 
s m a l l  f i s h  w h i r h  p a s s  t h r o u g h  t l i e  one~inch m e s h  s i Z f '  c o d e n d .  H e  e x a m i n e d  
t h e  c a t c h  i n  a  o n e - h a l f i f i c h  ( 1 3  m m . )  m e s h  s i z e  h a g  s e w n  o v e r  a  ()ne~inch 
c o d e n d  a n d  f o u n d  t h a t  . . . . e r )  f e w  f i s h  W f T e  m i s s e d .  \ \ " c  a b o  l I s e d  ~t 1 3 - 0 1 0 1 .  
c o d e n d  o n  a  n u m b e r  o f  o r c a s i o n s  p l m  t h e  L a m p a r a  n e t  w h k h  h a s  a  l o · m m  
b a g  a n d  f o u n d  n o t h i n g  t o  i n o i c a t e  l h a t  \'er~ man~ s m a l l e r  f l s h  " " e r e  b e i n g  
m i s s e d  h y  t h e  u s u a l  2 0 - 0 1 0 1  c o d e n d .  L i k e  m o s t  c i c h l i d s ,  spf'cie~ o f  ! l a p l a c k ­
r o m i s  a r e  m o u t h '  b r o o d e - r ' S  a n d  t h e  f r y  c o u l d  b e  e x p e c l e d  t o  l e a v e  [ h e - J 1 I I o u t h  
a t  a  ~ize l a r g e  e n o u g h  s o  t h a t ,  i f  p r e s e n t  i n  d e l i S t :  c o n c e - n t r a t i o n s ,  s t r o n g  
e v i d e n c e  w o u l d  a p p e a r  i n  t h e  1 3 - m m  m e s h  s i z e  c o d e n d .  Thi~ w o u l d  n o t  
necessaril~ a p p l )  t o  E n g r a u i i t ) p r i s  f T ) '  w h i c h  a r e  s m a l l e r  a n d  m U < ' . " h  m u r t '  
~If'nder. 
F i n a l l y ,  G e e  m e n t i o n s  t h a t  H a p l o d l T l r m i s  r~)'{km(('phalus i s  a  ph~lop­
l a n k t o n  f i l t e r  f e e d e r  l i k e  T i l a p i a  e J c u l e n t a  a n d  t h a t  i t s  g u t S  3 r f '  u~uall:-- f u l l  o f  
. \ 1 e f o s i r a .  T h i s  i s  d e c i d e d l y  t h e  d o m i n a n t  H a p ! o c h r o m i s  s p e c i e - s  i n  t h e  w a t e r s  
n o r l h  o f  B u v u m a  I s l a n d .  I t  r n a )  b e  t h a t  d u r i n g  l h e  stud~ p e r i o d  I , a t  l e a s t  
f r u m  S e p t e m h e r  t o  D e c e m b n )  t h e s e  w a t e r s  s u p p o r t  l a r g e  s w a r m s  o f  . \ ! e ! ( J ­
s i m  w h i c h  a r e  f e l i  u p o n  b y  H .  eI~ylhTf)cepha[us a n d  I h a l  t h i s  c o m b i n a t i o n  
a c c o u n t s  f o r  t h e  d e n s e  e c h u  t r a c e s .  
C O N C L U S I O N S  
I . 	  D a Y ' t i m e  s a m p l i n g  w i t h  m i d w a t e r  t r a w l s  i n  t h t  l n g i r a - B u \ ' u m a  a r e a  
y i e l d e d  v e r y  s m a l l  q n a n l i t i e s  o f  H a p l o c k r o m i s ,  E n R l l l 1 l l i o ' p r i . 1 "  a n d  
i n c i d e n t a l  catche~ o f o t h e r  s p e c i e s .  T h i s  i n r l i c a t e s  t h a t  a t  l e a s t  s o m t  
s e g m e n t  o f  t h e  e c h o  t r a c e s  a r e  c a u s e d  b ,  t h e s e  f i s h e s .  
2 . 	  T h e  r c s u l t s o f  o h s e r v a t i o n s  m a d e  w i t h  S C U B A  a n d  t h e  a h " e n c e  o f '  
l a r g e  f i s h  c a t c h e s  f r o m  a  v a r i e t y  o f g e a r  ( b e a m  a n d  m i d w a t c r  t r a w l s  
a n d  t h e  L a m p a r a  n e t )  i n  a r e a s  w i t h  o f ' n s e  e c h o  t r a c e s ,  i n f e r  t h a t  
f i s h  a r e  n o t  r e s p o n s i b l e  f o r  t h f :  h u l k  o f  t h e s e  t r a c e s .  T h e  c o n s i s t e n t  
l a c k  o f c o r r e l a t i o n  b e t w f ' f ' n  f i s h  c a t c h  a n d  e c h o  t r a c e  d e n s i t y  p r o v i d e s  
l u r t h e r  e v i d e n c t ' .  
3 R  
3 . 	  A l t h o u g h  E n g r a u l i c y 
  
h"l~('rl o n  G e e ' s  e a r l i l 
  
o f  t h e  e c h o  t r a c e s . 
  
p r e s e n c e  o f H a p l o r h r o 
  
t r a t j o n s  p e r h a p s  a c c 
  
t r a c e s . 
  
4 . 	  E v i d e n c e  f o r  t h e  a b o  
p o s s i b i l i t v  r e m a i n s  t  
T h e  t r : w e "  i n  s o m e  r e  
A l s o .  t h e  s a m p l i n g  g  
c a t c h e s  a r t '  m a d e  a t  )  
t h e ) '  s a m p l e  a l m o s t  
k n o w n  t o  m o v e  o f f  t h  
~J'	 \ \ ' c  h a v e  n o t  y e t  i d e  
t r a c e s .  \ 1 0 r ( '  i n t e n s i v e  
R E C  
T h e  d i r r , c t i u n  a n d  e x t e n l  
m a l l p o w e r  a n d  e q u i p m e n t .  ,  
b i o l o g i s t s  s l a t e d  t o  a r r i v e  w  
z o n e  ( ' " a n  a d v a n c e  s i m u l t a u e  
a s s u m p t i o n  t h a t  t h e  b u l k  o f  
t h e  ('"xi~ling m i d w a l e r  t r a w l  
t h e  r e l a t i v e  a b u n d a n c e .  a n d  
n t i l i z e s  e x i s t i n p ;  p e r s o n n e l  a r  
m i d w a  l e r  t r a w l  s u r v e y  o n  a  
L a k e  V i c t o r i a .  A  s e r i e s  o f c r u  
t r a w l  c r u b e s  a r e  c o m p l e t e d  
i n  p r e v i o u s  r e p o r t s  s h o u l d  t  
s h o u l d  b f '  l o c a t e d  s y s t e m a t i c ,  
n u i s e .  S o m e  d a y  t r a w l i n g  
m o r e  p r o d u c t i v e .  F i s h  t a g g i n  
T h e  s e c o n d  p r o g r a m m e  
o f  t h e  e c h o  t r a c e s .  C~ing L a  
s t u d : - - pha~es c a n  b e  e x p e c t e d  
I . 	  \ \ l i t h  t h e  e c n o s o u n d e l  
e c h o  t r a c e s  s h o u l d  u e  
d a y  a n d  n i g h  t .  
I  
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;\lthough Engrauliqpri.1 fry cannot bf discounted, it would appear,3 
h;:j"f'rl on Gee's earlier work, lhat a segment, possibly a large segment, 
of the echo traces arc caused b) swarms of phy toplankton, The 
presence ofHaplorhromis and Tilapia esrulenta feeding on t~ese concen­
trations perhaps accounL'\ for lhe heterogeneous appearance of the 
traces. 
Evidence for the above sratemults however is not conclusive and the4­
possibility remains that the bulk of the traces are caused by fish. 
The traces in some respects have the appearance of typical fish traces. 
Also, the sampling- gear seems ver:- inefficit"nt. For example, small 
catches are made at nig-ht with midwater trawls despite the faet that 
they sample almost the entire water column and HaplorhromiJ are 
known to mo\'e off the bottom at that time. 
\Ve	 have not Jet identified the agents causing' dense cchosounder5­
traces. \lore intensive studies arc required to achieve Ihis goal. 
RECO:-fMENDATIO:,,/S 
The din:ction and extent of further studies depends largely on available 
manpower and equipment. With several additions to the EAFFRO team of 
biologists slated [Q arrive within a few months, the sun'e) of the pelagic 
zone can advance simultaneously on two fronts. The first proceeds on the 
assumption that the bulk of the echo traces are not caused by fisp and that 
the existing midwater trawls, while not vel') efficient, adequatel) reAect 
the relative abundance and distribution of pelagic stocks. This programme 
utilizes existing personnel and the' IBIS', and consists of a renewal of the 
midwater trawl survC) on a systematic area b) area basis covering all of 
Lake Vi("(oria. A series of cruises should be scheduled wht:'Il the final bottom 
trawl GJuises arc completed. ~idwater trawl surve~ methods described 
in previous rcpons should be followed except that specific ~ampling sites 
should be located systematically along a search grid established before each 
cruise. Some da) trawling will be necessary, tllthough night trawling IS 
more productive. Fish tagging also will be an integral part of this study. 
The second programme would pursue the work started on identification 
of the echo traces. Using Launch Number One. the following coordinated 
stud) phases can be expected to satisfactorily explain the origin of the traces: 
I.	 \Vith the eehosounder on Launch No. I, a careful description of the 
echo traces should be made in the study area at different times of the 
day and night. 
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I2 . 	  T o  c l a r i f y  t h e  s i z e  r e l a t i o n s h i p s  o f  t h e  e c h o  t r a c e s )  o b j e c t s  o f  k n o w n  
s i z e  a n d  p e r h a p s  f i s h  t h e m s e l v e s  s h o u l d  b e  s e t  o u t  ( u s i n g  m o n o f i l a m e n t  
l i n e  a n d  f l o a t s )  a n d  t h e n  c r u i s e d  o v e r  w i t h  t h e  l a u n c h  t o  a s c e r t a i n  
t h e i r  a p p e a r a n c e  o n  t h e  e c h o s o u n d e r  t a p e ,  
3 . 	  S C U B A  s h o u l d  b e  e m p l o y e d  i n  t h e  m a n n e r  d e s c r i b e d  e a r l i e r  i n  t h i s  
r e p o r t  a n d  s u r e l y  w i l l  b e  v a l u a b l e  i n  o t h e r  w a y s  a l s o ;  e . g .  i n  h e l p i n g  
a s s e s s  s i z e  r e l a t i o n s h i p s  o f  t h e  e c h o  t r a c e s  a n d  p o s s i b l y  i n  o b s e r v i n g  
p l a n k t o n  a n d  f i s h  s a m p H n g  g e a r  i n  a c t i o n .  
4 . 	  T h e  r o l e  o f  p h y t o p l a n k t o n  s w a r m s  i n  p r o d u e i n g  e c h o  t r a c e s  s h o u l d  b e  
e x a m i n e d .  T h i s  w o u l d  h a v e  l O  b e  d o n e  i n  c l o s e  c o n j t f ' l l c t i o n  w i t h  
S~UBA a n d  e c h o s o u n d e r  o p e r a t i o n s .  
5 . 	  G i l l n e t s  h a v e  n o t  y e t  b e e n  t r i e d  a s  a  s a m p l i n g  t o o l  t o  h l f l p  r e s o l v e  t h e  
e c h o  t r a c e  q u e s t i o n .  M u l l i j i . l a m m l  g i l l n e t s  h a v e  b e e n  u s e d  e x t e n s i v e l y  
i n  p a s r  s t u d i e s  a t  L a k e  V i c t o r i a ,  a n d  t h e y  v e r y  e f f e c t i v e l y  s a m p l e  
H a p l o e h r o m i s  b u t  a p p a r e n t l y  i n  o v e r n i g h t  s e t s .  N o w  t h a t  m o n # / a m N t t  
g i l l n e t s  a r e  a v a i l a b l e ,  t h e i r  e f f e c t i v e n e s s  i n  d a y t i m e  s a m p l i n g  s h o u l d  
b e  a s s e s s e d .  V V e  a r e  o p t i m i s t i c  a b o u t  t h i s  t e c h n i q u e  b e c a u s e  o f  r e s u l t s  
a t t a i n e d  i n  o t h e r  l a k e s ,  a n d  b e c a u s e  t h e  o p a c i t )  o f  L a k e  V i c t o r i a  
w a t e r s  s h o u l d  p r o m o t e  t h e i r  u s e f u l n e s s .  I f  i n i t i a l  r e s u l t s  a r e  e n ­
c o u r a g i n g ,  v r r l u a l  p a n e l s  o f  g r a d e d  m o n o f i l a m e n t  g i l l n e t s  c o v e r i n g  
t h e  e n t i r e  w a t e r  c o l u m n  c a n  b e  s e t  i n  s o m e  p a t t e r n  i n  a r e a s  o f d i f f e r i n g  
e c h o  t r a d e  d e n s i t y .  T h e  r e s u l t s  o f  t h i s  e f f o r t  i n  c o n j u n c t i o n  w i t h  t h e  
S C U B A  a n d  p h y t o p l a n k t o n  f i n d i n g s  s h o u l d  r e s o l v e  t h e  e c h o  t r a c e  
q u e s t i o n .  I n  p a s s i n g ,  i t  i s  w o r t h  o b s e r v i n g  t h a t  f l e e t s  o f v e r t i c a l  m o n o ­
f i l a m e n t  g i l l n e t s  c o u l d  a l s o  f a c i l i t a t e  a  d e s c r i p t i o n  o f  t h e  d i e l  m o v e ­
m e n t s  o f  H a p l o c h r o m i s  a n d  t h e  p o p u l a t i o n  d y n a m i c s  o f  i m p o r t a n t  
s p e c i e s  l i k e  H ,  e r y t h r o c e p h a l u s  i n  t h e  m a n n e r  o f  G a r r o d ' s  s t u d i e s  o n  
T i l a p i a  f s e u / e n i a .  
S o m e  g e n e r a l  c o m m e n t s  a n d  r e c o m m e n d a t i o n s  r e g a r d i n g  m i d w a t e r  
t r a w l i n g  a n d  p u r s e  s e i n i n g  a l s o  s e e m  w o r t h w h i l e  a t  t h i s  p o i n t . T h e  m i d w a t e r  
t r a w l  s u r v e y  t h u s  f a r  i n d i c a t e s  l o w  c o n c e n t r a t i o n s  o f  f i s h  i n  t h e  p e l a g i C '  z o n e  
d u r i n g  d a y l i g h t  h o u r s .  D e n s e  t r a c e s  s e e n  i n  s o m e  a r e a s  d u r i n g  d a y l i g h t  
m a y  b e  f i s h  a n d  l a r g e r  c a t c h e s  m a y  a c c r u e  f o l l o w i n g  f u r t h e r  g e a r  d e v e l o p ­
m e n t .  I n  a n ) '  e v e n t ,  d a y t i m e  c a t c h e s  w i l l  e i t h e r  r e m a i n  a t  t h e i r  p r e s e n t  
v e r ) '  l o w  l e v e l  o r  m a y  i n c r e a s e  s o m e w h a t  b u t  s t i l l  r e m a i n  e x t r e m e l y  v a r i a b l e .  
T h e  c a t c h e s  a t  n i g h t  a r e  a l r e a d y  h i g h l y  v a r i a b l e  a n d  l a r g e l y  r e A e c t  m o v e ­
m e n t  o f  f i s h  f r o m  t h e  b o t t o m .  O u r  p r e s e n t  s t a n d i n g  s t o c k  e s t i m a t e s  a r e  
b a s e d  o n  d a y t i m e  b o t t o m  t r a w l i n g  a n d  w h a t  w e  n e e d  f r o m  m i d w a t e r  t r a w l ­
4 0  
i n g  i s  a n  e s t i m a t e  o f t  
w a t e r  t r a w l i n g  c a n O l  
l i m i t e d  i n f o r m a t i o n  (  
t e c h n i q u e s ,  T h u s ,  t h l  
e n h a n c e  t h e  s t o e k  a s s  
L i m i t a t i o n s  f o r  t a g g i n  
t o  t h e i r  a b u n d a n c e ;  
C l a r i a s  a r e  c a u g h t  a  
s p e c i e s .  B a g r u s  d o c m t u  
W e  w o u l d  b e  b e  
m e n t  s t u d i e s ,  i f  w e  0  
s o m e  s e r i o u s  p r o b l e r  
w h e r e  t h e  s u b s t r a t e  
w i t h i n  a  g i v e n  a r e a  
v a l u e  i n  s t o c k  a s s e s s r  
a n d  t e s t  t h e  p u r s e !  
s t a t u s  r e p o r t s ,  w e  f (  
f a t h o m s  l o n g )  o r i g i m  
s i a n  a t  t h a t  t i m e  t h a t  
p r e s e n t  d i f f i c u l t  s u b  
f i s h  l i f e ,  H o w e v e r )  i r  
t r a w l i n g  a n d  t h e  l o \ !  
n o w  s e e m s  t h a t  a  n e t  
w o u l d  n o t  b e  t o o  I ,  
e x p e n d i n g  f u n d s  o n  
l a r g e  o r  i n  ot~er r e  
w o u l d  b e  d e s i r a b l e  
p r e l i m i n a r y  t r i a l s  I : J  
G E E , J . M .  ( 1 9 6 6 ) .  
b e h a v i o u r  o f '  
F R O ) \ n n u a l  
G E E , J . M .  a n d  M .  
f i s h e r y  f o r  H ,  
F R O  O c c a s i (  
G E E , J . M .  a n d  M  
f i s h e r y  f o r  H t  
I I  1 9 6 7 .  E A  
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less. If initial results are en­
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should resolve the echo trace 
ing that fleets ofvertical mono­
l description of the diel move­
lation dynamics of important 
lanner of Garrod's studies on 
~ndations regarding midwater 
hileat thispoint.The midwater 
tions of fish in the pelagic zone 
n some areas during dayJight 
allowing further gear develop­
~ither remain at their present 
aiU remain extremely \ariable. 
able and large!) reflect mOve­
It standing stock estimates are 
we need from mid water trawl­
ing is an estimate of pelagic stocks for the daytime period also. Night mid­
water trawling cannot tell us this and only yields fish for tagging plus 
limited information on diel movements which is better gained using other 
techniques. Thus, the midwater trawl survey cannot be expected to greatly 
enhance the stock assessment picture of Lake Victoria fishes. J t also has 
limitations for tagging since the larger species are not taken in proportion 
to their abundance; i.e. only occasional concentrations of Tilapia and 
Clarias are caught and generally very few individuals of the remaining 
species. RagruJ docmac in particular is seldom found in midwater trawls. 
\Ve would be better able to proceed with the tagging and stock assess­
ment studies, if we could sample with a pUnle seine. Admittedly, there are 
some serious problems to be faced in successfully using this gear in areas 
where the substrate consists of soft mud. However, its ability to capture 
within a given area virtually aU fish above a certain size has such great 
value in stock assessment studies that every effort should be made to obtain 
and test the purse seine in Lake Victoria. In previous stock assessment 
status reports, we recommended against using the large purse seine (190 
fathoms long) originally slated for Lake Victoria. \Ve were under the impres­
sion at that time that such a net would capture many tons offish which would 
present difficult subsampling problems and the possibJe wastage of much 
fish life. However, in view of current standing stock estimate~ from bottom 
trawling and the low catches in the midwater trawls and Lampara net,it 
now seems that a net of this size, which encompas~an area ofonly 0.7 hectare, 
would not be too large and anything smaner might be too small. Before 
expending funds on a purse seine which mayor may not be sufficiently 
large or in other respects fit the particular conditions at Lake Victoria, it 
would be desirable to borrow one or more existing purse seines to conduct 
preliminary trials before deciding on the most effective type. 
• 
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F U R T I I E R  O B S E R V A T I O N S  O N  T H E  E C O L O G Y  O F  T H E  N I L E 
  
P E R C H  ( L a l ' "  n i l o l i c " '  L I N N E , )  I N  L A K E  V I C T O R I A  A N D  L A K E 
  
K I O G A 
  
J . O K E D I  
I N T R O D U C T I O N  
A  p i l o t  i n t r o d u c t i o n  o f  N i l e  P e r c h  t o  L a k e  K i o g a  w a s  u n d e r t a k e n  i n  
1 9 5 5  ( G E E  1 9 6 9 )  a f t e r  l e n g t b y  a r g u m e n t s  f o r  a n d  a g a i n s t  s u c h  i n t r o d u c t i o n  
p a r t i c u l a r l y  f o r  L a k e  V i c t o r i a  w h e r e  t h e  T i l a p i a  f o r m  a n  i m p o r t a n t  f i s h e r y .  
G E E  ( [ 9 6 9 )  h a s  s t a t e d  t h a t  t h e  f i r s t  a p p e a r a n c e  o f  U t e s  n i l o t i c u s  i n  L a k e  
V i c t o r i a  w a s  n o t e d  i n  I g 6 0  b u t  t h e r e a f t e r  t h e r e  w e r e  s e v e r a l  p l a n n e d  i m r o ­
d u c t i o n s .  F u r t h e r ,  G E E  ( 1 9 6 5 ,  1 9 6 9 )  r e c o r d t > d  p r e l i m i n a r y  o b s e r v a t i o n s  
o f  t h e  bioloji1;"~ o f  L .  n i l o t i c u s  i n  t h e  t w o  l a k e s  d u r i n g  ( h e  c a r l )  1 9 6 o s .  E v e r  
s i n c e  t h e n ,  t h e r e  h a s  b c e n . " c o n t i n u e d  l a m e n t a t i o n  t h a t  N i l e  P e n . " h  i s  e x t e r ­
m i n a t i n g  t h e  i m p o r t a n t  T l l a p i a s  o f  h a t h  L a k e s .  O b s e r v a t i o n s  r e c o r d e d  h e r e  
w e r e  t h e ' f c f o r c  p a r t l y  c o n d u c t e d  t o  d e t e r m i n e  t h e  m a g n i t u n e  o f t h e  } ¥ o b l e m  
a s  w d l  a s  t h e  \ . ' a l i d i t y  o f  t h e s e  c o m p l a i n t s .  
F l u c r u a t i o n s  i n  c a t c h e s  a n d  t o t a l  p r o d u c t i o n  i n  a  f i s h e r y  a r e  d t > p e n d c n t  
o n  m " , n y  f a c t o r s  e . g .  s e a s o n a l  m i g r a t i o n s  o f f i s h a b l e  s t o c k s ,  s e a s o n a l  a c t i v i t y  
o r  f i s h e r m e n  a n d  c h a n g c . \ i  i n  t h e i r  f I s h i n g  g r o u n d s ,  r e c r u i t m c m  s u C < " e s s  o f  
y o u n g  f i s h e s  a s  w ( ' 1 t  a s  r e l a t i v e  s u c c e s s  o f  s p a w n i n g s ,  e t t > .  P r e d a t i o n  o n  t h e  
o t h e r  h a n d  ~an c a u s e  d e p l e t I o n  u f  c o m m e r c i a l  s t o c k s  i f  t h e  p r e d a t o r  i m p a c t  
i s  s u f f i c i e n t l y  h e a v y .  I n  m o s t  n a t u r a l  p o p u l a t i o n s )  h u w e v e r ,  t h e  r e l a t i o n s h i p  
b e t w e e n  t h e  p r e d a t o r  a n d  p r e y  i s  r c g u l a r i s e d  a n d  f l u c t u a t e s  w i t h o u t  e i t h e r  
p r e d a t o r  o r  ' p r e y  b e c o m i n g  e x t e r m i n a t e d .  H o w e v e r ,  N i l e  P e r c h  i s  a  " n e w "  
p r e d a t o r  i n  b o t h  L a k e s  V i c t o r i a  a n d  K i o g a ,  h a v i n g  b e c o m e  e x t i n c t  i n  L a k e  
V i c t o r i a  a f l e r  t h e  ~1iocene p e r i o d .  
T h e  p r e s e m  i n v e s t i g a t i o n  f u r t h e r  r e p r e s e n t s  a  < . : o n t i n l l a t i o n  o f  observa~ 
t i o n "  o n  t h e  e c o l o g y  o f  L ,  n i l o t i c u s  i n  L a k e s  V i e t o r i a  a n d  K i o g a .  U n d e r t a k e n  
d u r i n g  t h e  l a t e  1 9 6 0 ' 5  a n d :  e a r l y  ' 9 7 0 ' S ,  i t  p r t > s e n t s  c e r t a i n  v a l u a b l e  compari~ 
s o n s  t o  e a r l i e r  o b s e r v a t i o n s  b y "  D r .  J .~L G e e  e l u r i n g  t h e  e a r l y  r 9 6 0 ' s .  T h e  
w o r k  u f D r . J .  M .  G e c  d u r i n g  t h e  e a r l y  1 9 6 0 ' s  t h e r e f o r e  s e r v e s  a s  a  u s e f u l  b a s e ­
l i n e  f o r  c o m p a r a t i v e  purpo~es. I n  L a k e  V i c t o r i a ,  r e l a t i v e  a v a i l a b i l i t y  a n d  
p o p u l a t i o n  c h a n g e s  p a r t i c u l a r l y  a m o n g s t  t h e  T i l a p i a  a r e  i n d l < - - · a t e d  b y  
\ ' V H I T I : " l G  ( 1 9 6 9 )  i n  r e g a r d  t o  t h e  d i m i n i s h i n g  c a t c h  p e r  u n i t  o f  e f f o r t  o f  
t h e  I i l a p i a .  H e n c e ,  a n y  p o p u l a t i o n  c h a n g e s  a m o n g s t  t h e  1 1 1 n p j a  s t o c k s  i n  
L a k e  V i e t o n a  c a n n o t  s o l e l y  b e  a t t r i b u t e d  t o  p r e d a t i o n  b y  N~le P e r c h .  I t  i s  
n e r e s s a r y  t h e r e f o r e  t o  e o n s i d e r  p o p u l a t i o n  c h a n g e s  i n  r d a t i o n  t o  f i s h i n g  
e f f o r t  a n d  f i s h i n g  g e a r  a s  w e l l .  I n  L a k e  K i o g a ,  h o w e v e r ,  i n f o r m a t i o n  o n  
4 2  
p o p u l a t i o f l  s t r u c t u r e  0  
o f  N i l e  P e r c h  i s  a l m O S l  
d e ! > c r i p t i o n  o f  t h e  f i s h e s  
p r e v a l a n c e  a t  t h a t  t i m e .  
H A B I T A T  A N D  D I S T .  
T a b l e  I  s h o w s  t h e '  
L a k e  V i c t o r i a .  a n d  L a k e  
b i a s e d  i n  f a v o u r  o f  m a J e s  
r a t i o  d i r l  n o t  s h o w  a n y  s i g  
t e d m i q u e s .  I n  L a k e  K i o g  
o r  i n  t h e  h o o k s  w h e r e a s  i J  
w e r e  a l l  e m p l o y e d  f o r  s a m  
T A B L E  I  - N u m l : J  
r  N u m b e r  
l e u m i n e d  
L a k e  V i C l o r i a  
1 8 8 0  
L a k e  I G o g a  7 4 6  
l a k e  
Viclor;" 
S E X  R A T I O  
~
L a k e  
K i o g a  
M o r e  t h a n  80~,~ o f  t h e  
t h e  c o m m e r c i a l  g i l l n e t ' ! .  T~ 
i n g  a n d  a  b e a c h  s e i n e  n e t  w a  
b e a c h  s l o p i n g  f r o m  O~lO m e t l  
L a k e  K i o g a  i s  s h a l l o w ,  
J a k e  i m m a t u r f '  s p e c i m e n s  o l  
w h i c h  w a s  m o s t l y  i n  t h e  s h a l  
t l l p h y l l u m ,  r e e d s  a n d  w a t e r  I i  
h a b i t a t  w e r e  f o u n d  t o  h a v e  f e  
I t  i s  i n f e r r e d  t h a t  p o s t  larv~ 
f r i n g i n g  v e g e t a t i o n  i n  L a k e  ~ 
~~
E ECOLOGY OF THE NILE 
.KE VICTORIA AND LAKE 
Lake Kioga was undertaken in 
for and against such introduction 
r-ilapia form an important Hshery. 
arance of Lales nilnticus in Lake 
there were several planned \n1fO­
corded preliminary observations 
ke." ouring the early 1960s. Ever 
~nlation that Nile Perch is exter~ 
akcs. Observations recorded here 
ine the magnitude of the problem 
luction in a fishery are dependent 
rfishable stocks, seasonaJ activit), 
grounds, recruitment success of 
lpawnings, etc. Predation on the 
'Cial stocks if the predator impact 
lltions, however, the relationship 
~ and flucmates without either 
\However, Nile Perch is a "new" 
:, having become extinct in Lakt> 
!lems a conlinuation of observa­
:ktoria and Kioga. Undertaken 
scnts certain valuable compari­
t: during the earl) I960's. The 
therefore serves as a useful base­
:toria, relative availability and 
~e Tilapia are indiealeet by 
ling catch per unit of-effon of 
amongst the Tilapio. stocks in 
predation by Nile Perch. I t is 
::hanges in relation to fishing 
Iga, however, information on 
population structure of the commercial stocks prior to the introduction 
of Nile Perch is almost lacking. In this respect, GREEKWOOD's (lg60) 
description of the fishes ofthis lake gives some useful guidelines as to species 
preva)ance at that time. 
HABITAT AND DISTRIBUTION 
Table I shows the samples and sex ratios of Nile Perch caught from 
Lake Victoria and Lake Kioga. The sex ratios of Lates from Lake Kioga is 
biased in favour of males unlike tht' Lake Victoria specimens where the sex 
ratio did not show any significant differences. This may be due to sampling 
techniques. In Lake Kioga most of the fish were caught either in the gilJnet 
or in the hooks whereas in Lake Victoria gillnets., hooks, trawls and ~eines 
were all f'rnployed for sampling with varying degrees of efficiency. 
TABLE I - Number of Nile Perch examined in Lakes ViCloria 
and Kioga 
Number Number Number Number 
examined 
"'" 
'?­ immature 
Lake Victoria 1880 935 944 I Z 
, 
Lake Kioga 746 435 282 29 
Lake 49.r;;, 50.3/0 
Victoria 
SEX RATIO 
Lake 60.6 o~ 39.3/0 
• 
Kioga 
More than 80~/~ of the samples in Lake Victoria were obtained from 
the commercial gill nets. The research \:essel 'IBIS' was used for trawl· 
ing and a beach seine net was operated mainly at Namone which is asandy 
beach sloping from 0·1U metres deep. 
Lake Kioga is shallow, less than 12 metres deep in most parts. In this 
lake immature specimens of Lates were caught in the fringing veRetation 
which was mostly in the shallow water Hly zone assocaited with Vossia, Cera. 
tfJphyllum, reeds and water liUes. The larger Nile Perch caught in the same 
habitat were found to have fed largely on the fry and juveniles of Lates itself. 
I t is inferred that post larval Lates juveniles live and grow in the zone of 
fringing vegetation in Lake Kioga. This wouJd see-m to have obvious survival 
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a d v a n t a g e s  f r o m  p r e d a t i o n .  H o w e v e r ,  t h e  N i l e  P e r c h  i s  n o w  w i d e s p r e a d  i n  
L a k e  K i o g a  a n d  e o n t r i b u t e s  s i g n i f i c a n t l Y "  t o  t h e  c o m m e r c i a l  f i s h e r y  i n  t h i s  
l a k e .  
T r a w l i n g  s . u r v e y s  i n  L a k e  V i c L o r i a  h a v e  g i v e n  a  g o o d  i n d i c a t i o n  o f  t h e  
d i s t r i b u t i o n  o f  L a t e s  i n  t h i s  l a k . e .  N i l e  P e r e h  i s  l i m i t e d  t o  w a t e r  l e s s  t h a n  2 5  
m e t r e ;  d e e p .  O f  ~ t o t a l  o f  2 6 2  s p e c i m e n s  t a k e n  i n  t r a w l s  m o r e  t h a n  h a l f  
( 5 6 % )  w e r e  c a u g h t  i l l  t h e  s h a l l o w  5 - l O  m e t r e s  d e p t h  z o n e ,  5 ' \ )  i n  1 0 - 1 5  
m e t e r s ,  13°/~ i n  w a t e r  J  5 - 2 0  m e t e r s  d e e p  a n d  2 4o~ i n  w a t e r  2 0 - 2 5  m e t r e s  
d e e p .  O n l y  o.6°/~ b y  numn~er w e r e  c a u g h t  i n  w a t e r  2 5 - 3 0  m e t r e s  d e e p .  
S i m u l t a n e o u s l ) '  a l l  t h e  s p e c i m e n s  t a k e n  i n  g i l l n e t s  w e r e  c a u g h t  i n  w a t e r  
5 - 2 0  m e t r e : i  d e e p .  I t  s e e m s  t h e r e f o r e  t h a t  L a t e s  h a s  a s  y e t  n o t  c o l o n i s e d  t h e  
d e e p e r  w a t e r s  o f  L a k e  V i c t o r i a .  G E E  ( 1 9 6 1 )  h a s  s h o w n  t h a t  N i l e ' t ' e r c h  
i n t r o d u c e d  i n t o L a k e V i c t o r i a w e r e m a i n l y f r o m  L a k e A l b e r t c o n s i s t i n g o f a  
p a r e n t  s t o c k  o f a  s h a l l o w  w a t e r  f o r m  o f  L a l e . f  n i l o t i c u s .  T h i s  s p e c i e s  i s  s e n s i t i v e  
t o  l o w  o x y g e n  t e n s i o n s  a n d  e a s i l y  d i e s  i n  w a t e r  w i t h  h i g h  c o n t e n l  o f  C 0 2 .  
L a k e  V i c t o r i a  u n d e r - g o e s  p e r i o d s  o f  d e o x y g e n a t i o n  i n  t h e  b o t t o m  w a t e r s  
( T A L L I N G  r 9 5 7 )  a n d  a l t h o u g h  d e o x y g e n a t i o n  i s  n o t  c o m p l e t e ,  o x y g e n  
s a t u r a t i o n  m i l Y  f a l l  b e l o w  l h l : "  l e v e l  t o l e r a  t e d  b y  L a l t : i .  I  t  i s  p e r h a p s  t o o  e a r l y  
t o  j u d g e  w h e t h e r  N i l e  P e r c h  w i l l  e v e r  c o m p l e t e l y  c o l o n i s e  t h e  o f f s h o r e  
w a t e r s  o f  L a k e  V k t o r i a .  
G E . E  ( 1 9 6 5 )  r e p o r t e d  t h a t  t h e - d i s t r i b u t i o n  a n d  s p r e a d  o f  N i l e  P e r c h  i n  
L a k e  V i c t o r i a  f o l l o w e d  t h e  e - a s t e r n  s h o r e  u p  t o  ~yanza G u l f  i n  K e n y a  a n d  
s l i g h t l y  s o u t h  o f  M u s o m a  i n  T a n z a n i a .  D u r i n g  t r a w l i n g  s u r v e y s  w i t h  t h e  
r e s e a r c h  V e s s e l  ' I B I S '  L a t e s  w e r e  c o m m o n l y  t a k e n  f r o m  t h e  U~anda w a t e r s  
o f L a k e  V i c t o r i a .  T h e  m i d w a t e r  L r a w J ,  a l t h o u g h  s t i l l  o n  t r i a l  b a s i s ,  t e n d e d  t o  
c a t c h  m o r e  N i l e  P e r c h  t h a n  t h e  b o t t o m  t r a w l .  G o o d  c a t c h e s  o f  ~ile- P e r c h  
w e r e  a l s o  m a d e  a t  ( h e  e n t r a n c e  t o  t h e  N y a n z a  G u l f  i n  t h e  K e n y a  w a t e r s  
i n d i c a t i n g  r e g u l a r  o c c u r r e n c e  o f  L a t e s  i n  t h i s  a r e a .  O f f  S u g u t i  B a y  i n  t h e  
T a n z a n i a n  w a t e r s  s o u t h  o f  M u s o m a ,  o n e  N i l e  P e - r e h  w a s  c a u g h t  b y  a  D m w m  
t r a w l  o n  2 2 n d J a n u a r y ,  1 9 7 1  w e i g h i n g  3 . 3  k g  a n d  5 0 . 6  c m s  s t a u d a r d  l e n g t h .  
I t  h a s  a l s o  b e e n  r e p o r t e d  b y  t h e  T a n z a n i a  F i s h e r i e s  S l a r r  a t  t \ 1 w a n z a  t h a t  
s e v e r a l  s p e c i m e n s  i d e n t i f i e d  a s  " I i l e  P e r c h  h a v e  b e e n  s p o t t e d  i n  t h e  M w a n z a  
F i s h  L a n d i n g ,  
T h e  f i r s t  N " i l e  P e r c h  t o  b e  c a u g h t  i n  t h e  w e s t e r n  s h o r e s  o f  L a k e  V i c t o r i a  
w a s  r e c o r d e d  s o u t h  o f  B u k o b a .  T h i s  f i s h  w a s  t a k e u  i n  a  b o t t o m  t r a w l  o n  
2 8 t h  M a y ,  1 9 6 9  i n  w a t e r  2 6 - - 2 8  m e t e r s  d e e p .  I t  w a s  a  m a l e ,  3 5 . 0  c m s s t a n d a r d  
l e n g t h  w e i g h i n g  1 . 0  k g  a n d  i t s  g o n a d  W a ' i  d e v e l o p i n g  t o  s e x u a l  m a t u r i t y .  
L a t e s  n i l o t i c u s  h a v e  i n  f a c t  s p r e a d  w e s c w a r d s  a l o n g  t h e  U g a n d a  T a n z a n i a  
b o r d e r  i n  L a k e  V i c t o r i a  a s  e v i d e n c e d  b y  t h e  o c c u r r a n c e  o f  t h i s  s p e c i m e n .  
4 4  
H o w e v e r )  t h e i r  s p r e a d  e a S t )  
m o r e  s u c c e s s f u l .  G E E  ( o p .  
a n d  w e l l  i n d e n t e d  c o a s t l i n e  
- a n d  b e t t e r  c h a n c e s  o f s u r v i v  
w h i c h  i s  r a t h e r  o p e n .  
T a b l e  z A  s h o w s  v a r i o u s  
V i c t o r i a  a n d  K i o g a .  T h e  m  
w e r e  l a r g e r  i n  t e r m s  o f  l e n g .  
t h e  f e m a l e s  a t t a i n e d  l a r g e r  . ! l  
s m a l l e s t  m a l e  a n d  f e m a l e  s p  
2 1 . 0  e m s  t o t a l  l e n g t h  ( s t a n d a n  
Nile Perch is now widespread in 
to the commercial fishf'ry in this 
ve given a good indication of the 
h is limited to water less than 25 
taken in trawls more than half 
netres depth zone, 5o,~ in IO-1S 
and '24-~/o in water 20-'25 metres 
ht in water 25-30 metres deep. 
o gillnets were caught in water 
~tS has as Yf"t not colonised the 
,64) has shown that Nile Perrh 
from Lake Albert consisting of a 
'j nuoticus. This species is sensitive 
vater \,I,'ith high content ofCO'2. 
ygenation in the ootlom waters 
~nation is not complete, oxygen 
d by Lales. It is perhaps too earl} 
ompletdy colonise the offshore 
tion and spread of ~ile Perch in
 
p to Nyanza Gulfin Kenya and
 
aring trawling survf"ys with the
 
,. taken from the Uganda waters
 
lugh still on trial basis. tended to
 
wI. Good <atehes of Nile Perch
 
anza Gulf in the Kenya waters
 
,is arf"a. Off Suguti Ba)' in the
 
e Perch was caught bya bottom
 
~ and 50.6 ems standard length.
 
l-'isheries staff at ~lwanza that
 
ve been spotted in the '!\1wanza
 
Nestern shores of Lake Victoria
 
lS taken in a bottom trawl on
 
twas a male, 35.u ems standard
 
leveloping to sexual maturilY.
 
along the Uganda Tanzania
 
. occurrance of this specimen.
 
However, their spread eastward alonR the Uganda Kf"nya border has been 
more successful. GEE (op, cit.) suggests that the presence of morf" ba}s 
and well indented coastline in the eastern shoreline offen better protection 
and better chances of sUIvival for the !'ile Perch than the western coastline 
which is rather opf"n. 
Table 2A shows various sizes of male and female fish from both La'kes 
Victoria and Kioga. The male and female specimens from Lake Victoria 
were larger ill terms of length than those from Lake Kioga. In both lakes 
the females attained larger sizes than the males, Further, the sizes of the 
smallest male and female specimens examined are shown to be less than 
2 r .0 ems total length (standard length, 7,0 cms) 
• 
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,T a b l e  2 A  T h e  s i z e ,  o f  l h e  N i l e  P e r c h  c a u g h t  i n  
L a k e s  V i c t o r i a  a n d  K i o g a  
T o t a l  
Stan~ B o d y  
L e n g t h  
l e n g t h  .  w e i g h t  
e m s  
e m s  
K g .  
L a r g e s t  1 2 2 . 5  
1 0 9 . 8  
3 3 . 0  
t  
S m a l l e s t  2 1 . 0  
1 1 . 0  
0 . 1  
L a l t e  
t  
V i c t o r i a  
L a r g e s t  
1 6 4 . 0  
1 1 8 . 0  
4 1 . 3  
~. ~ 
S m a l l e s t  ~ 1 8 . 5  
1 5 . 0  
0 . 1 2 5  
' i -
L a r g e s t  1 0 2 . 5  
8 6 5  
1 2 . 8  
~ 
S m a l l e s t  1 4 . 2  
1 2 . 0  
0 . 0 3  
L a l t e  
~ 
K i o g a  
L a r g e s t  
1 4 6 . 0  
1 2 5 . 0  4 9 . 0  
~ 
S m a l l e s t  2 0 . 5  1 6 . 5  0 . 1 0  
~ 
4 6  
M e t h o d  
-~--
T r a w l  
G i l l n e t  
•  
T r a w l  
G i l l e n l  
H o o k s  
l~ i n c h  
G i U n e l  
H o o k s  
l~ i n c h 
  
G i l l n e t 
  
T h e  m a x i n  
c a u g h t  i n  I  
r ?  
V i c t o r i a  
~ 
r ­
c Y '  
L a k e 
  
K i o g a 
  
~ 
B e l o w  t h e s e  s i z e s ,  i t  w a s  no~ 
I n  T a b l e  2 B ,  I h e  l a t  
a n d  K i o g a  a r e  s h o w n .  T t l
•  
t h a n  t h o s e  f r o m  L a k . e  K . t  
L a k e  V i c t o r i a  w e i g h i n g  6~ 
T h e  l a r g e s t  s p e c i m e n  m e :  
1 9 6 4  w a s  o n l y  5 . 9 K g  i n  w .  
f e m a l e 4 9 . 0  K g .  i n  w e i g h l l  
t h e  t u t a l l e n g t h s  o f  b o t h  d  
K i o g a  f e m a l e  ( 4 9 . 0  K g )  ~ 
r e s p e c t i v e l y .  I  t  i s  n o t e d ,  t  
h e a v y  a c c u m u l a t i o n  o f  a b  
m a t u r i t y  c o u l d  a c c o u n t  
l e n g t h s ,  t h e  d i f f e r e n c e  b e h  
( 1 4 . 6  K g )  i s  m u c h  t o o  h i g  
I t  i s  p r o b a b l e  t h a t  t h e  L a  
s i z e s  d u e  p e r h a p s  t o  b e u  
f o o d .  I  t  i s  s h o w n  b e l o w  t h a  
f o o d  b u t  t h a t  i n  L a k e  K i o  
T h e  m e a n  w e i g h t  o f  f o o d  
L a k e  V i c t o r i a  w a s  2 3 . 6  g n  
N i l e  P e r c h  s t o m a c h s  w a s  {  
I  t  i s  o b s e r v e d  f r o m  ~ 
t e r m s  o f  t o t a l  l e n g t h  w e r  
f e m a l e s  t e n d e d  t o  b e  f a t t .  
t e n d e d  t o  b e  e l o n g a t e  a n d !  
Body Med,od 
weight 
K~ 
33.0 Trawl 
0.' Gillnet 
41.3 Trawl 
0.125 Gillcnt 
12.8 Hooks 
0.Q3 Iy': incb 
Giltner 
49.0 Hooks 
0.10 l~ inch 
Gillnet 
Table 28 
The maximum weighlS ofindvidual r-.lile Perch
 
caught in Lakes Victoria and Kioga.
 
. ~. ! 
Weight Length \ Lengthth 
Lake I' ~ ~=- 8:5 ~r ,:~~ I' ~HO~k' ~-j •• 
!Kioga ... 49.0 12S.0 146.0. Hooksc:c=c__~ ~~,----. . 
Below these siltS, it was not posfiible to recognise the sexes b) eye. 
In Table 2B, the largest individuals by weight from Lakes Victoria 
and Kioga afe .~hown. The Lake Vktoria specimens were Kenerally larger 
than those from Lake Kioga. The largest individual was a f(l'male from 
Lake Victoria weighing 63.6 Kg and was caught in a seine net at Namonc. 
TIle largest specimen measured by Dr. J ..M. Gee from Lake Victoria in t,1964 was only 5.9Kg in weight. In Lake Kioga the largest fish caught was a 
female 49.0 Kg. in weight and captured by hooks. It is interesting to note that 
the lOlal1englhs or hOlh 'he Lake Victoria female (63.6 Kg) and the Lake 
Kioga female (49.0 Kg) was almost the same i.e. 14-6'5 cms and f 46.0 ems 
respectively. It is noted, however, that ripe fish are often characterised by 
heavy accumulation of abdominal fat. Although it i~ probable that sexual 
maturit) could account for weight differences of individuah of similar 
lengths, the difference between the Lake Victoria and Lake Kiog,a specimens 
(14.6 K~).is much too high to be accounted for by fat an:umulation alone. 
It is probable that the Lake Victoria specimem arc able to grow to larger 
sizes due perhaps to better environmental eondifiom e.g. availability of 
food. I t is shown below that in Lake Victoria, the Hapiochromis form the major 
food but that in Lake Kioga, EngraulJcypri.s and Odonata. are the chief prey. 
The mean weight of food in the stomaehs 01" 438 Nile Perch examined in 
Lake Victoria was 23.6 .'{ms. [n Lake Kioga, the mean weight offoad of502 
Nile Perch slomachs wa.~ only 12.1 gms. 
It is obscnrerl (rom Tables 2A and '213 that the largest individuals in 
terms of total length were not necessarily the heaviest. Inmost cases the 
females tended to be fatter with larger girth measurements and the males 
tended to be elongate and slimmer around thebeUy region. 
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S E X U A L  M A T U R I T Y  
. " t ' :  
F i g .  I  s h o w s  t h e  n u m b e r s  o f  m a l e  a n d  f e m a l e  N n e  P e r c h  ( h a t  w e r e  
f o u n d  t o  b e  s e x u a l l y  r i p e  a t  v a r i o u s  s t a n d a r d  l e n g t h s .  S e x u a l l y  r i p e  m a l e s  
t e n d  t o  i n c r e a s e  f r o m  s t a n d a r d  l e n g t h s  2 5 - 2 7  e m s  t o  r e a c h  p e a k - a c t i v i t y  
a t  3 0 - 6 0  e m s  s t a n d a r d  l e n g t h .  F r o m  t h e r e  t h e  n u m b e r s  d i m i n i s h  g r a d u a l l y  
t o  m i n i m a l  s e x u a l  a c t i v i t y  a t  s t a n d a r d  l e n g t h s  8 7 - - - 9 3  e m s .  I t  w o u l d  s e e m  
t h e r e f o r e  t h a t  t h e  m a l e  N i l e  P e r c h  i n  L a k e s  V i c t o r i a  a n d  K i o g a  a t t a i n  
s e x u a l  m a t u r i t y  a t  2 5 - 2 7  e m s  s t a n d a r d  l e n g t h s .  T h e  h i s t o g r a m  f o r  m a l e s  
r e p r e s e n t s  t h e  distributi~.n o f  r i p e  m a l e  f i s h  i n  t h e  p o p u l a t i o n .  T h e  f e m a l e s  
o n  t h e  o t h e r  h a n d  t e n d  t o  s h o w  n o  p e a k s  i n  s e x u a l  p o t e n c y ,  r i p e  f i s h  o c c u r ­
r i n g  u n i f o f , ? l y  f r o m  2 7 - 2 9  e m s  s t a n d a r d  l e n g t h  t o  1 3 1 - - 1 3 3  e m s  s t a n d a r d  
l e n g t h .  T h e  o c c u r r e n c e  o f  s e x u a l l y  r i p e  f e m a l e s  a t  t h e  h i g h e r  l e Q g t h  r a n g e  
( +  1 0 0  c m s )  r e f l e c t s  t h e  p h e n o m e n o n  a l r e a d y  o b s e r v e d  t h a t  f e m a l e  N i l e  
P e r c h  g r o w  l a r g e r  t h a n  m a l e s .  I t  i s  f u r t h e r  i n d i c a t e d  h e r e  t h a t  e v e n  a t  t h i s  
r e l a t i v e l y  l a r g e  s i z e  a n d  o l d  a g e ,  s e x u a l  a c t i v i t y  p e r s i s t s .  H o w e v e r ,  s e x u a l l y  
: :
. . .  
r i p e  f e m a l e s  w e r e  f i r s t  o b s e r v e d  a t  s t a n d a r d  l e n g t h s  2 7 - 2 9  e m s  a n d  t h i s  
. .
=
w o u l d  i n d i c a t e  t h e  s i z e  a t  w J : 1 i c h  t h e y  a t t a i n  s e x u a l  m a t u r i t y .  T h e  s m a l l e s t  
. .  
s e x u a l l y  r i p e  m a l e  w a s  2 5 - 4  c m s  s t a n d a r d  l e n g t h  w e i g h i n g  3 7 5  g m s  w h e r e a s  
; :
. .
t h e  s m a l l e s t  s e x u a l l y  r i p e  f e m a l e  w a s  2 7 . 2  c m s  s t a n d a r d  l e n g t h ,  w e i g h i n g  
5 0 0  g m s :  
0 1  
~~~~ 
i  , ;  
I I  ~ 
4 8  
0 
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I. 1  
,  
I i !  '  
T H E  G O N A D  
I n  t h e  f e m a l e  t h e  o v a r y  o f  y o u n g  i m m a t u r e  f i s h  i s  s m a l l  a n d  w h i t i s h  
b u t  b e c o m e s  d e e p  r e d  o n  f u r t h e r  d e v e l o p m e n t .  H o w e v e r ,  w h e n  r i p e  t h e  
o v a r y  i s  c r e a m  i n  c o l o u r  a n d  o r t e n  w e i g h i n g  s e v e r a J  k i l o g r a m e s  i n  a  m a t u r e  
f e m a l e .  T h e  t e s t e s  i n  t h r  m a l e  s t a r t  d e v e l o p m e n t  a s  a  t h i n  a l m o s t  c o l o u r l e s s  
t h r e a d  w h i c h  b e c o m e s  w h i t e  g r e y  o n  m a t u r i n g .  I n  b o t h  s e x e s  t h e  g o n a d  i s  
b i f i d .  
T H E  O V A  
T h e  o v a  o f  L a I r s  n i l o t i c u s  a r e  v e r y  s m a l l  a n d  c i r c u l a r ,  m e a s u r i n g  a p ­
p r o x i m a t e l y  o . 6 m m  w h e n  f r e s h .  T h e y  a r e  f u l l  o f  n u m e r o u s  o i l y  g l o b u l e s ,  
t h e  w a l l  b e i n g  s o m e  w h a t  t r a n s p a r e n t .  O n  e m e r s i o n  i n  w a t e r ,  t h e  o v a  
i m m e d i a t e l y  R o a t  t o  t h e  ~urface. T h e i r  t r a n s p a r e n c y  a n d  l a c k  o f p i g m e n t a ­
t i o n  p r o b a b l y  i n d i c a t e s  t h a t  t h e y  w o u l d  n o r m a l l y  d e v e l o p  i n  e n v i r o n m e n t s  
r i c h  i n  o x y g e n .  H o w e v e r ,  b e i , n g  preserved~ t h e  o v a  s e e m e d  t o  s h r i n k  b o t h  i n  
f o r m a l d e h y d e  ( 5 0 ! )  c o n c e n t r a t i o n ) ,  i n  S m i t h s  F o r m a l  B i c h r o m a t @  S o l u t i o n  
a n d  i n  a l c o h o l  ( 7 0 "  \ ) . 1 ,  O v a  f r o m  2 0  r i p e  f e m a l e s  w e r e  p r e s e r v e d  i n  b o t h  5 %  
F o r m a l d e h y d e  s o l u t i o n ,  7 0 ! )  0  a l c o h o l  a n d  S m i t h s  F o r m a l  B i c h r o m a t e  a n d  
m e a s u r e d ,  T h e i r  m e a n  d i a m e t e r  a f t e r  p r e s e r v a t i o n  w a s  0 , 4 8  m m ,  t h e  r a n g e  
r e c o r d e d  b e i n g  0 . 4 4  - 0 · 5 5  m m .  
E G G  C O U l I ; T S  
A f t e r  p r e s e r v a t i o n  i n  5 < )  0  F o r m a l d e h y d e  s o l u t i o n ,  o v a  f r o m  e i g h t  r i p e  
o v a r i e s  ' ( B  f e m a l e s )  w e r e  c o u n t e d  m a n u a l l y  w i t h  t h e  a i d  o f  a  b i n o c u l a r  
m i c r o s c o p e .  P o r t i o n s  o f  a b o u t  0 . 0 5  g m s  o f  t h e  o v a r y  w e r e  s l i c e d  a n d  t h e  
o v a  c o u n t e d .  T h e  t o t a l  o v a  b e i n g  o b t a i n e d  b y  o r d i n a r y  m u l t i p l i c a t i o n .  
T h e  m e a n  n u m b e r  o f o v a  p e r  o v a r y  w a s  7 , 3 1 1 , 0 4 0 ;  t h e  n u m b e r  w a s  v a r i a b l e  
d e p e n d i n g  o n  s e v e r a l  f a c t o r s  e . g .  s i z e  o f f e m a l e ,  s i z e  a n d  w e i g h t  o f o v a r y  e t c .  
T h e  r a n g e  o f c o u n t s  t h e r e f o r e  g i v e s  a  b e t t e r  d i s t r i b u t i o n ,  i n  t h i s  c a s e  b e t w e e n  
1 , 1 ° 4 , 7 ° 0  a n d  1 1 , 7 9 ° , 0 0 0 .  A v e r a g e  n u m b e r  o f  o v a  p e r  g r a m  w a s  6 , B 2 B .  
I t  w o u l d  a p p e a r  t h e r e f o r e  t h a t  N i l e  P e r c h  i s  o n e  o f  t h e  m o s t  f e c u n d  
s p e c i e s  i n  L a k e s  V i c t o r i a  a n d  K i o g a .  L O \ V E  ( \ l c C o n n e l l )  ( 1 9 5 5 )  h a s  s h o w n  
t h a t  t h e  T i l a p i a s  ( C i c h l i d a e )  p r o d u c e  o n l y  a  c o u p l e  o r  h u n d r e d  e g g s  a t  a  
t i m e .  T h e  \ 1 o r m y r i d a e  t o o  p r o d u c e  a  s m a l l  n u m b e r  o f  l a r g e  y o l k y  O \ ' a  o f t e n  
i n  h u n d r e d s  b u t  t h e  l a r g e r  s p e c i e s  a t t a l n  h i g h e r  n u m b e r s  ( O K E D !  1 9 7 0 ) ,  
A  C y p r i n i d  f i s h  s t u d i e d  b y  C A D W A L L A D R  ( 1 9 6 5 )  h a d  e v e n  s m a l l e r  o v a ,  
m e a n  d i a m e t e r  0 . 1 3  m m  b u t  m a x i m u m  n u m b e r s  o f o v a  w e r e  o n l y  1 6 2 , 5 2 5 .  
H o w e v e r ,  b e c a u s e  o f  i t s  l a r g e r  s i z e ,  N i l e  P e r c h  h a s  g r e a t e r  c a p a c i t y  t o  
p r o d u c e  l a r g e  n u m b e r s  o f e g g s .  I t  i s  n o t  y e t  c e r t a i n  w h a t  p r o p o r t i o n  o f  t h e s e  
e g g s  s u c c e s s f u l l y  h a t c h  a n d  d e v e l o p .  I t  i s  k n o w n  t h a t  h i g h e r  f e c u n d i t y  h a s  
5 0  
s u r v i v a l  a d v a n t a g e s  i n  t h a  
s u c c e s s f u l l y  f e r t i l i z e d  a n d  
c h a n c e s  o f  f e r t i l i z a t i o n  a t  
N i l e  P e r c h  h a s  y e t  t o  b e  U t  
u n k n o w n .  
T H E  F O O D  O F  L A T E !  
K I O G A  
T a b l e  3  s h o w s  a  c o m F  
i n  t h e  t w o  l a k e s  w h e r e  i t  V I  
a b l e  t o  o b t a i n  f o o d  t h a n  i J l  
e x a m i n e d  f r o m  L a k e  V i e t  
t h e  a v a i l a b i l i t y  o f  p r e y  i l l  
t o o  t h a t  N i l e  P e r r h  i s  d e l  
V i c t o r i a  u n l i k e  L a k e  K i C l  
c a p t u r e d ,  H e n c e ,  w e l l  o v e  
h a d  m o r e  t h a n  o n e  p r e y  
V i c t o r i a  h a d  e a t e n  m o r e  t i l  
T a b l e  3 :  A c o r n  
i '  
N o .  
e x a m i n e d  
L a k e  
7 5 4 
  
V i c t o r i a 
  
. . ,  
L a k e  
6 J l 
  
K i o g a 
  
T a b l e  4  s h o w s  t h e  F  
s t o m a c h s  o f  N i l e  P e r c h ,  
V i c t o r i a  o n l y  H a p l o d l T O I  
P e r c h  ( 4 6 %  o c c u r r e n c e :  
l e s s  t h a n  2~'~ l e v e l .  I n  L a  
l i t y p e i , )  a n d  a  L i b e l l u l i (  
ature (ish is small and whitish 
lent. However, when ripe the 
several kilogrames in a mature 
nent as a thin almost colourless 
ing. [n both sexes the gonad is 
II and circular, measuring ap-
lull of numerous oily globules, 
fl emf"rsion in water, the Ova 
parency and lack ofpigmenta~ 
maHy develop in environments 
Ie ova seemed to shrink both in 
IS Formal Bichromate Solution 
lles were preserved in both 50/0 
miths Formal Bichromate and 
valion was 0.48 mm, the range 
~ solution, ova from cil?;ht ripe 
with the aid of a binocular 
he ovary were sliced ami the 
I by ordinary multiplication. 
,040; the number was variable 
e, size and weight of ovary etc. 
itribution, in this case between 
of ova per gram was 6,828. 
'ch is one or the most fecund 
\,fcConnell) (1955) has shown 
couple of hundred eggs at a 
Imber of large yolky ova of[en 
Ier numbers iOKEDI 19701. 
(19°5) had even smaller ova, 
ers of ova were only [62,525. 
Tch has greater capacity to 
tain what proportion of these 
Nn thai higher fecundity has 
survival advantages in that although a large proportion of ova may not be 
successfully fertilized and developed. a substantial number will stand good 
chances of fertilization and possibly grow to maturit}. The breeding of 
Nile Perch has yet to be unravelled and its early life histof')' remains largely 
unknown. 
THE FOOD OF UTES Nll.OTICUS IN LAKES VICTORIA AND 
KIOGA 
Table 3 shows a comparison ofsome aspects of the feeding of Nile Perch 
in the two lakes where it was introduced. In Lake Kioga Nile Perch is more 
able to obtain food than in Lake Victoria. A greater percentage ofstomachs 
examined from Lake Victoria contained no food. This rna) itself reflect on 
the availabilit)' of prey in the two habitats. It is evident from this Table 
too that Nile Perch is dependent, for food, on mainl) one species in Lake 
Victoria unlike Lake Kioga where there is more diversity in the species 
captured. Hence, well over half of the Nile Perch examined in Lake Kioga 
had more than one prey species whereas only about 8 percent in Lake 
Victoria had eaten more than one prey species at anyone time. 
Table 3: A comparison of the feeding of Lales niloricus 
in Lakes Victoria and KioG;8 
No. No. No. No. with No. wilh more 
examined containing witho~ut one prey than one 
food foex! species prey ...pecie... 
Lake 754 43& 316 407 3\ 
Victoria (58%) (41 %) (92%) (8 %) 
• 
Lake 631 502 \29 \88 314 
Kioga (79 ~/~) (20%) (37~~) (62~~) 
Table 4 shows the percentage occurrence of various pre) items, in the 
stomacbs of Nile Perch, both from Lakes Victoria and Kioga. In Lake 
Victoria only Haploclzromis appeared regularly in the stomachs of Nile 
Perch ~46~~ occurrence) all other identifiable pre} species appearing at 
less than 2% level. In Lake Kioga, however, a small C) prinid fish (Engrau-
licypris) and a Libellulid (Odonata) were the most commonl} occurring 
5\ 
i t e m s  i n  t h e :  s t o m a c h s  o f  L a r e s .  T h e  E n g r a u l i c y p r i s  a p p e a r e : d  i n  j u s t  o v e r  h a l f  
t h e  s t o m a c h s  e x a m i n e d  a n d  t h e  O d o n a t a  i n j u s t  l e s s  t h a n  h a l f o f t h e  s t o m a c h s  
l o o k e d  a t .  I n  b o t h  l a k e s ,  t h e  T i l a p i a  w e r e  l e s s  s i g n i f i c a n t  a n d  o n l y  i n  L a k e  
K i o g a  d i d  t h e y  a p p e a r  i n  j u s t  o v e r  6 %  o f  t h e  s t o m a c h s .  F u r t h t ' r ,  o n l y  i n  
L a k e  K i o g a  w e r e  C a r i d i n a  , C r u s t a c e a ) ,  P o v i l l a  l a r v a e  ( I n s e n a , 1  a n d  L n t e l  
j u v e n i l e s  i n g e s t e d  b )  N i l e  P e r c h .  T h e  H a p l Q c h r o m i s  w h i c h  a r e  p a r a m o u n t  i n  
L a k e  V i c t o r i a  w e r t '  o f  v e r y  m i n o r  s i g n i f i c a n c e  i n  t h e :  s t o m a c h s  o f L a t e s  f r o m
•
L a k e  K i o g a .  .  
T A B L E  4 - P E R C E S T A G E  O C C U R R E N C E  O F  V A R I O U S  P R E Y  S P E C I E S  I N 
  
S T O M A C H S  O f  L a t e s  n i J . o t i c u s 
  
Lnk~ V i < : t o r i a  
L a k e  K i o g a  
N u m b e r  o r S t o m a c h s  cxa~ined 
7 , 4  
6 3  
1  
T i l a p i a  
[ . 0  
6 . 8  
H a p l o l h T o m i f  
4
6
.
0  
3 .  
1  
w i e s  
0  
4 .  
1  
C l a r i a . s  1 . 2  
0  
M o r m y r i d a e  
0 4  
0  
E n g r a u J . i l y p r i s  
0 · 4  
, 3 .
8  
O d o n a t a  
o · S  
4 5 - 4  
C a r i r l i n a  0  
8 . 0  
P o u u l a  J a r v a e  0  
l . 7  
O t h e r s  
I I . 4  
9 .  
1  
T h e  c o n t r i b u t i o n  o f v a r i o u s  p r e y  i t e m s  a s  f o o d  o f N i l e  P e r c h  i s  p o r t r a y e d  
i n  T a b l e ; ) .  F r o m  a  t o t a l  o f 7 5 4  f i s h  e x a m i n e d  i n  L a k e  V i c t o r i a ,  1 0 , 3 3 8 . 8  g m s  
o f  f o o d .  w a s  c o U r - c t e c t  r e p r e s e n t i n g  v a r i o u s  a s s e m b l a g e  o f  p r e ) '  s p e c i e s .  
S i m i l a d y  i n  L a k e  K i o g a ,  6 3 1  L a l e s  w e r e  e x a m i n e d  a n d  t h e  c o n s e q u e n t  
s t o m a c h  c o n t e n t s  w e i g h e d  6 , 0 9 7 . 4  g m s .  
A s  exp~ted a n d  a r i s i n g  f r o m  s o m e  u n d e r s t a n d i n g  o f  p n c c m a g e  
o c c u r r e n c e ,  t h e  H a p l o c h r o m i s  w e r e  b y  f a r  t h e  c h i e f  f o o d  o f  N i l e  P e r c h  i n  
L a k e  V i c t o r i a  c o n s t i t u t i n g  m o r e  t h a n  8 0 ° / ( 1  b y  w e i g h t  o f  p r e }  e a t e n .  T h e  
T i l a p i a  W t > r e  l a r g c l ) ' "  i n f e r i o r ,  m a k i n g  u p  o n l y  8°,~ . o f  t h e  w e i g h t  u f  f o o d  
e a t e n .  
I n  L a k e  K i o g a ,  a l t h o u g h  t h e  T i l a p i a  m a d e  6 . 8  p e r c e n  r a g e  o c c u r r e n c e ,  
t h e y  contributerl58~~b y  w e i g h t  ofth~ f o o d  e a t e n  a n d  a r e  t h e r e f o r e  e x t r e m e l }  
i m p o r t a n t  a s  n u t r i e n t  s u p p l i e r s  i n  t h e  f e e d i n g  e c o l o g y  o f L a t e s  i n  t h i s  L a k e .  
T h e  E n g r a u l i c y p r i s  a n d  O d o n a t a  n y m p h s  w h i c h  e a c h  o c c u r r e d  i n  a b o u t  h a l f  
5 2  
t h e  s t o m a c h s  o f  L a l e s  e : J l  
c u m b i n e d )  b y  w e i g h t  u f l  
T h e  O d o n a l a  w e n  
w e i g h  t  o f  t h e  f o o d  i n g e s t ,  
j u Y e n  H e s  w e r e  m o r e  i m p  
a n d  O d o n a t a ,  t h e  o n l y  (  
K i o g a .  
T A B L e  5 - T H E  \ V E I G I  
I N '  
T o t a l  \ \ i e i g h t  o f  p r e y  i n  1  
s t o m a c h s  o f L a / t s  e x a m i n  
( g m s )  
T i l a p l a  
H a p l o c h T o m i s  
L a t e J  
C l a r i a s  
M o r m y r i d a e  
E n g r a u l i t y p r u  
O d o n a t a  
C a r i d i n a  
P ( } v i l l a  l a r v a e  
O t h e r s  
C o n s e q u e n t l y ,  i n  L a k t  
o f  s t u d y i n g  t h e  f e e d i n g  r e  
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the stomachs of Later eJC.amined) only contributed less than 3uo/~) (the two 
combined) by weigh t orLater prey. 
The Odonata were even less significant forming only 5"6°~ in 
weight of the food ingested by Nile Perch in Lake Kioga. Hence, the Latel 
juveniles were more important as the food of Nile- Perch than HaplochTomis 
and Odonata, the only other two items that were worth noting in Lake 
Kioga. 
TABLE ,-THE WEIGHTS I"" PERCENTAGES OF VARIOUS FOOD ITEMS
 
INGESTED BY Laler nilulicw
 
Lake VictQria Lake Kiuga • 
Tota.l \Veight of prey in the
 
stomachs of LateJ examined
 
(gm,) 10,338.8 6,097·4 
Tilapia 8.0 ,8.0
 
Haplucnromi.l' 84.0 1.0
 
Later 0 8.0 
Clar£ar 
'.8 0
 
Mormyridae 0·4 0
 
Engruubcypris 0·4
 '3·4
 
Odonata 0 5.6
 
Caridz"na 0 0
 
PUliilla larvae 0 0
 
Oth," g.8
 
'·5 
•,­
Consequently, in Lake Kioga, cannibalism provided an opportunity 
of stut:b-ing the feeding requirements of juvenile Nile Peq::h which had i 
proved difficult to sample in this environment. Twenty one such Nile . \ , 
Perch fry (standard length range 1.3-6.7 cms) were found intact after 
having been recently ingested by variously siied adult Sill" Perch. The 
stomach content!!. from these Nile Perch fry were well preserved and capable 
of examination. 
Of the twenty one stomachs of Nile Perch fry examined, twf'lve or 
57.1 % contained food and these had only one prey species at a time. The 
major diet of these ~mall fry were mainly Caridinn which occurred in l4.3 tJ/o 
of the stomachs, unidentified insect larvae (14-'3~'~) and Povilla, 4.7°/~. 
Other unidentified Crustacea formed 23.8% level of occurrence. The only 
fish ingested were juvenl}es of EngraulicypriJ whkh occurred in just under 
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n  
o f  t h e  s t o m a c h s .  H e n c e  i n s e c t s  a n d  C r u s t a c e a  a p p e a r  t o  b e  i m p o r t a n t  
f o o d  o f t h e  y o u n g  s t a g e s  o f L a t e s  i n  L a k e  K i o g a .  
G E E  ( 1 9 6 9 )  f o u n d  t h a t  g e n e r a l l y  p r e y  s i z e  i n  L a t e s  n i l o t i c l l J  i n c r e a s e s  
w i t h  t h e  s i z e  o f  t h e  p r e d a t o r .  H e  f o u n d  t h a t  t h e  p r o p o r t i o n  o f  p r e d a t o r  
b o d y  l e n g t h  t o  p r e y  b o d y  l e n g t h  w a s  o f t e n  i n  t h e  r e g i o n  o f  2 5 { ) o '  r a r e l y  
e x c e e d i n g  30o/~.and h i s  l a r g e s t  f i g u r e  w a s  33°'~. I n  m ) - s p e c i m e n s ,  a  f e m a l e  
N i l e  P e r c h  f r o m  L a k e  K i o g a  ( t o t a l  l e n g t h  1 4 6 . 0  e m s  s t a n d a r d  l e n g t h  1 2 5 . 0  
c m s  a n d  b o d y  w e i g h t  4 g . o K g )  h a d  i n g e s t e d  o n e  l a r g e  T i l a p i a  n i l o / i c a  w h i c h  
h a d  t o t a l  l e n g t h  a s  5 2 . 0  e m s ,  s t a n d a r d  l e n g t h  4 2 . 0  c m s  a n d  b o d ) - w e i g h t  
a s  2 . 8  K g ;  t h e  p r o p o r t i o n s  b e t w e e n  p r e y  a n d  p r e d a t o r  s i z e  b e i n g  r e s p e c t i v e l ) ­
35.6°~ f o r  t o t a l  l e n g t h ,  3 3 · 6 i 1 ' O  f o r  s t a n d a r d  l e n g t h  a n d  5 . 7 < )  ( )  f o r  bod~ 
w e i g h t .  
F i s h e r m e n  i n  L a k e  K i o g a  c o m m o n l y  r e p o r t  t h e  a p p e a r a n c e  o f  a  ~Jile 
P e r c h  f l o a t i n g  d e a d  o n  t h e  w a t e r .  I n  m a n y  ea~f'~, a  l a r g e  T i / a p i { /  1 I i l 0 ! i c a  i s  
o f t e n  f o u n d  s t u c k  i n s i d e  t h e  b u c c a l  c a v i t y  o f L a t e s  n i l o t z ' c u . L  D e a t h  i n \ " a r i a b l :  
a r i s e s  f r o m  a s p h y x i a t i o n  t h r o u g h  a t t e m p t i n g  t o  s w a l l o w  w o  l a r g e  a  T i l a p i a .  
T i l a p i a  n i l o / i c a  a r e  k n o w n  t o  g r o w  f a s t  a n d  a t t a i n  l a r g r  s i z t '  i n  L a k f '  K i o g a  
w h e r e  specim~ns o f 4 - 7  K g  ( o r  I G - I 5 I b s )  a r e  c o m m o n l )  c a u g h l .  T h e  u p p e r  
r a n g e  o f  t h e  s i z e  o f  p r e )  i s  l i m i t e d  a n d  d e p e n d s  o n  t h e  s i z e  o f  p r e d a t o r  i t s e l f .  
G E E  ( 1 9 6 9 )  c o u n t e d  3 5  C i e h l i d s  i n  a  s t o m a c h  o f  5 5  e m s  s t a n d a r d  
l e n g t h  N i l e  P e r c h  f r o m  L a k e  K i o g a .  I n  m y  s a m p l e s  h o \ \ " e \ " e r .  o n e  L a l e s  
n i l o / i c u s  f r o m  L a k e  V i c t o r i a  ( s t a n d a r d  l e n g t h  I  r o . o  e m s ,  b o d )  w e i g h t  3 0 . 0  
K g )  h a d  a  r o t a l  o f  5 7  H a p l o c h r o m i s  i n d i v i d u a l s  i n  i t s  s t o m a c h .  T h e  H a p ­
/ o c h r o m i s  p r e y  w e i g h e d  a  t o t a l  o f  3 4 2 . 4  g m s  ( I .  I O/~ o f  p r e d a t o r  b o d )  w e i g h t ]  
a n d  r a n g e d  i n  s t a n d a r d  l e n g t h  b e t w e e n  4 . 4 - 8 . 0  e m s .  I n  L a k e  K i o g a ,  o n  
t h e  o t h e r  h a n d ,  t h e  h i g h e s t  n u m b e r  o f  i n d i v i d u a l s  o f  t h e  s a m e  s p e c i e s  i n  t h e  
s t o m a c h  o f L a t e s  w e r e  f o r m e d  b )  J 8  E n g r a u l i q p r i s .  
R E F E R E N C E S  
C A D W A L L A D R .  D . A . ( 1 9 6 5 ) .  N o t e s  o n  t h e  b r e e d i n g  b i o l o g y  a n d  e c o l o g y  
o f  L a b e a  v i c t o r i a n u J  B O U L E N G E R  ( P i s c e s :  C y p r i n i d a e )  
o f  L a k e  V i c l o r i a .  R e v .  Z o o l .  B a l .  A f r i .  7 0 :  1 0 9 - 1 3 4 .  
G E E ,  J . M .  ( 1 9 6 5 ) .  N i l e  P e r c h  I n v e s t i g a t i o n .  E A F F R O .  A n n .  R e p l .  1 9 6 4 .  
' 3 - ' 7 ·  
( 1 9 6 9 ) .  A  c o m p a r i s o n  o f  c e r t a i n  a s p e c t s  o f  t h e  b i o l o g y  o f  L a t e s  
n i l o / i c U 5  ( L I N N E )  i n  s o m e  E a s t  A f r i c a n  L a k e s .  R e v .  
Z o o l .  B a l .  A f r . B o :  2 4 4 - 2 6 2 .  
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G R E E N W O O D ,  P . H .  ( 1 9 1  
~ S o c i e t y ,  1  
L O W E  ( M c C O N N E L ) ,  R  
E . A . A g r .  
O K E D I , J .  ( 1 9 7 0 ) .  A  s t u d y  
L a k e V i c l  
T A L L I N G ,  J . F .  ( 1 9 5 7 ) .  S t  
V i c t o r i a .  
W H I T I N G ,  P . S .  ( 1 9 6 9 ) .  (  
L a k e  V i c t o r i a .  E A F F R O .  A~ 
F I S H E R '  
C .  
T h e  b i g g e s t  p r o b l e m  a l  
U N D P  w a s  t h e  e s t a b l i s h m t  
c o l l e c t i n g  s t a t i s t i c a J  d a t a  f C O l  
r e l i a b l e  d a t a  a n d  c o n t i n u o  
c a t c h e s ,  c a n o e  c a t c h e s ,  f i s h  
a n d  n u m b e r  o f  f i s h e r m e n  
e f f e c t i v e  d e v e l o p m e n t  s t u d i  
b e  a c h i e v e d .  
P r i o r i t y  w a s  g i v e n  t o  L a  
i s  t h e  o n l y  l a k e  s h a r e d  a m o [  
m a d e  i n  K e n y a ,  T a n z a n i a  
s t a t i s t i c a l  d a t a  r e g a r d i n g  a  
c a n o e  c a t c h e s  a n d  f i s h i n g  i n  
s h o r e s  o f  l a k e  V i c t o r i a .  T h e  
o f  K e n y a n  f i s h  l a n d i n g  s t a l  
i n f o r m a t i o n  a n d  i m p r o v i n g  
t h e r e f o r e ,  t h i s  n e w  s y s t e m  p r t  
b y  t h e  K e n y a  F i s h e r i e s  D e p '  
S i m i l a r l y  t h e  s a m e  s y '  
s t a t i o n s  a l o n g  T a n z a n i a  s h l  
o p e r a t e s  s i d e  b y  s i d e  w i t h  
c o m p a r i s o n  o f  e f f i c i e n c y  b  
f i r s t  s t a t i o n  w a s  s e t  u p  a t J  
s t a r t e d  a t  t h e  f o l l o w i n g  b e a  I  
tf
I 
ea appear to be important 
in Lates nifoti(us increases 
fle proportiun of predator 
the region of 2;)" 0, rardy 
[n m) specimens, a female 
ems standard length 12,).0 
largf' Tifapia niloliw which 
f'l.O ems and body weight 
lator size being respeetivel) 
'ngth and 5·7" I) fur bod) 
the appt"aram'e or a :'\ilf' 
S, a large Tilapia nilnfin/ i~ 
nilotiw5. Death in\'ariabl) 
,waI!O\\' too large a Tifapia. 
n large size in Lake Kioga 
nmonI; ('aught. Thc upper 
n the size of predator itself'. 
mach of :).1) cms standa rn
 
lmples howe\'er, one Lafes
 
0.0 ems, bod) w('ighc 30.0
 
in its stomach. The Hap­

~ of predator bod) weigh t)
 
ems. In Lake Kioga, on 
s of the same spcciC'S in the 
~ding biolog~ and ecolog~ 
}ER (Pisces: C)prinidae:' 
Bol. 4fii. 70: 109 \ 34: 
'AFFRO. Ann. Rept. [9°4. 
cts of the biolog~ of Lates 
~ast African Lakes. Rev. 
GREENWOOD, P.H. (t960). The Fishes rif Uganda. 2nd Ed. The Uganda 
Society, Uganda. 
LOWE (McCONNEL), R.H. (1955). The Fecundity of Tilapia species. 
E.A. Agf.]. 21: 45-52. 
OKEDI,J. (t970)' A study of the Fecundity of some Mormyrid fishes from 
Lake Victoria. E.A. Ag>'. Fo,.]. 351 43f>-442. 
TALLING, J.F. ('957). Some observations on the stratification of Lake 
Victoria. Limn. & Ocean. 2 (3): 2t3~221. 
WHITING, P.S. (1969). Costing study of a karua Tilapia gill-netter on 
Lake Victoria. EAFFRO. Ann. Rept. t968: 53--U5. 
FISHERY ECONOMICS STUDmS 
C.K. NSHERENGUZI 
The biggest problem and task for the economics section of EAFFRO/ 
UNDP was the establishment and development of improved methods of 
collecting statistical data from all important fisheries of East Africa. Wjthout 
reliable data and continuous inflow of information regardillg periodical 
catches, canoe catches, fishing intensity and productivit), '}'pcs of gear 
and number of fishermen together with other relevant information no 
effective development studies and planning for the fishing industry can 
be achieved. 
Priority was given to Lake- Victoria the biggest lake in East Africa which 
is the only lak.e shared amongst the member countries. Beach surveys were 
made in Kenya, Tanzania and later in Uganda. The work of conceting 
statistical data regarding annual catches, beach landing statistics, gear, 
cano~ catches and fishing intensity was actually started alqng the Ken)an 
shores of lake Victoria. The "Weighing System" was introduced on many 
of Kenyan fish landing stations with the aim of obtaining more reliable 
information and improving the standard or"data collection. As a result, 
therefore, this new system proved to be practicable and has now been adopted 
by the Kenya Fisheries Department. 
Similarly the same system was introduced on several fish landing 
stations along Tanzania shores of Lake Victoria. Moreover, this S)Slem 
operates side by side with the traditional "Sampling System" so that a 
comparison of efficiency between the two methods could be made. The 
first station was set up at Mwanza and laler on five more stations were 
started at the following beaches: Kalemera, Musoma, N'ansio (on Ukerewe 
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I s l a n d )  N } a k a l i r o  a n d  B u k o b a .  S e v e r a l  t r i p s  w e r e  m a d e  t o  t h e s e  s t a t i o n s  
t o  s u p e r v i s e  a n d  r e n d e r  t h e  n e c e s s a r y  a s s i s t a , n c e  t o  t h e  f i s h e r i e s  s t a f f .  E x ­
p e r i e n c e  h a s  s h o w n  t h a t  t h e  w e i g h i n g  s y s t e m  s u p e r s e d e s  t h e  o l d  s a m p l i n g  
s y s t e m .  
W i t h  t h e  h e l p  o f  t h e  F i s h e r i e s  A s s i s t a n t s  p r o v i d e d  b y  t h e  U g a n d a  
F i s h e r i e s  D e p a r t m e n t  a  r e c o r d i n g  s t a t i o n  w a s  s e t  u p  a t  M a j a n j i  o n  t h e  
n o r t h - w e s t e r n  p a r t  o f  L a k e  V i c t o r i a .  M a j a n j i  p r o v e d  u n s u i t a b l e  f o r  o u r  
c o s t  s t u d i e s ,  b e c a u s e  t h e r e ,  w e r e  v e r y  f e w  f i s h e r m e n  l a n d i n g  f r e s h  f i s h  d a i l y .  
I n  f a c t  t h e  l a n d i n g  i s  m o r e  f a m o u s  f o r  p r o c e s s e d  f i s h  f r o m  o f f s h o r e  i s l a n d s  
a n d  n o t  f o r  f r e s h  f i s h ' a s  a s s u m e d .  K a t e b o  f i s h  l a n d i n g  o n  t h e  w e s t e r n  s h o r e  
o f  t h e  l a k e  w a s  c h o s e n  f o r  t r i a l .  T h e  F i s h e r i e s  A s s i s t a n t  f r o m  M a j a n j i  w a s  
t r a n s f e r r e d  t o  K a t e b o  i n  A p r i J  a n d  w a s  t o  s t a y  t h e r e  f o r  a  c o u p l e  o f  m o n t h s .  
I t  i s ,  h o w e v e r ,  w o r t h  n o t i n g  t h a t  t h i s  s t a t i o n  i s  p r o v i d i n g  v a l u a b l e  d a t a  a n d  
i n f o r m a t i o n  r e g a r d i n g  t h e  f i s h i n g  i n t e n s i t y ,  a n d  p r o d u c t i v i t ) ,  c a t c h  p e r  
u n i t  e f f o r t ,  c o s t  a n d  e a r n i n g  s t u d i e s ,  c o n s u m p t i o n  a n d  d i s t r i b u t i o n  o f  f r e s h  
f i s h  i n  s u c h  r u r a l  a r e a s .  
C O A S T  A N D  E A R N I N G  S T U D I E S  
L A K E  A L B E R T  
I n  r e s p o n s e  t o  U g a n d a  F i s h e r i e s  D e p a r t m e n t ' s  r e q u e s t  t o  U N D P I  
E A F F R O ,  s t u d i e s  o n  v a r i o u s  t y p e s  o f  f i s h i n g  c r a f t  a n d  g e a r  o n  L a k e  A l b e r t  
w e r e  c o n d u c t e d  i n  o r d e r  t o  c o m p a r e  t h e i r  e f f i c i e n c y  a n d  p r o f i t a b i l i t y .  
B e a c h  s u r v e y s  w e r e  c a r r i e d  o u t  a n d  f o u r  r e c o r d i n g  s t a t i o n s  w e r e  s e t  u p  a t  
N t o r o k o ,  B u t i a b a ,  B u l i s a  a n d  , ' " a n s e k o  t o  p r o v i d e  t h e  d a t a  a n d  i n f o r m a t i o n  
f o r  c o s t  a n d  b e n e f i t  s t u d i e s  o f  K a b a l e g a
J  
C o n g o  B a r q u e  a n d  D u g - O u t  
c a n o e s .  B e c a u s e  o f  s o m e  m a n a g e m e n t  p r o b l e m s  t h e  m i g r a t i n g  n a t u r e  o f  
t h e  f i s h e r m e n  f r o m  t h e  s e l e c t e d  l a n d i n g s  h a v e  c a u s e d  s e v e r a l  g a p s  i n  t h e  
f l o w  o f c o n t i n u o u s  d a t a o  
L A K E  V I C T O R I A  
A s  l i t t l e  i s  k n o w n  o f t h e  c o s t s  a n d  e a r n i n g s o f f i s h e r m e n  o n  L a k e  V i c t o r i a ,  
s t u d i e s  o f  s e v e r a l  s e l e c t e d  f i s h e r m e n  o p e r a t i n g  f r o m  L i n g i r a  I s l a n d ,  w h i c h  
i s  a b o u  t  1 2  m i l e s  f r o m  ] i n j a ,  h a v e  b e e n  c o m m e n c e d .  A  l o t  o f  d a t a  w a s  
c o l l e c t e d  a n d  f r o m  L i n g i r a  I s l a n d  a t t e m p t s  w e r e  m a d e  t o  c o l l e c t  f i r s t - h a n d  
v a l u e  o f  t h e  e a t c h e s  a t  M a s e s e .  
M A R K E T I N G  
S e v e r a l  m a r k e t  s u r v e y s  a n d  t e s t - m a r k e t i n g  e x p e r i m e n t s  w i t h  f r e s h  
f i s h  w e r e  c a r r i e d  o u t  i n  d i f f e r e n t  p a r t s  o f  E a s t  A f r i c a ,  i n c l u d i n g  S h i n y a n g a ,  
M a s w a ,  M u s o m a  a n d  W e s t  L a k e  R e g i o n s  i n  T a n z a n i a ;  K a m p a l a  a n d  i n  
a n d  a r o u n d J i n j a  i n  U g a n d a  a n d  N y a n z a  P r o v i n c e  o f K e n y a .  
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T h e  e x p e r i m e n t s  
a t  h a n d  g i v e s  a n  i d e a  
f i s h  i n  b o t h  u r b a n  a n d  
I t i .  n o t e d  t h a t  o n  
a r e  a b l e  t o  a b s o r b  . . . , .  
J X > O r  r o a d  c o m m u n i c  
a m o n g  t h e  p e a s a n t  f a n  
t i o n  a n d  c o n s u m p t i o l l  
a n d  ] i n j a  m a r k e t s  i n d  
s u p p l y  o f f r e s h  f i s h  i n  t  
u r b a n  a r e a s  a r e  p e r h  
o f  t r a w l e r s .  S o m e  I I  
w e r e  a l s o  c a r r i e d  o u t  i  
P r o v i n c e  i n  K e n y a  b .  
r a i s e d  t h a t  Haplor~,omi 
O R S E R  
E )  
I n  o r d e r  t o  s t u d y  t  
o f  f i s h  p r o d u c t i o n  d O l  
L a k e  V i c t o r i a ,  e x t e n s i  
w e r e  c a r r i e d  o u t  b e t w  
a n d  W e s t  L a k e  R e g i e  
o b j e c t  o f  s e l e c t i n g  s u i t  
T e s t  m a r k e t i n g  e x p e r i  
a n d  T a r i m e ,  a n d  t r i a l  
a n d  B u k o b a  d i s t r i c t s .  
S H I N Y A N G A  
T h e  t e s t  m a r k e r i  
i n d i c a t e d  t h a t  t h e r e  ~ 
f i s h .  S e c o n d l y ,  t h e  r e t  
m a k e  a  f i s h m o n g e r  o p  
T h e  m a r k e t ' s  d a i l y  a i l s  
1 / 4  t o  1 / '  t o n  o f f r e s h  
T h e  p r o b l e m  i s  
t o  t h e  T i l a p i a .  T h i s  m ­
o f  t h e  s u p p l i e s  i s  r n a ,  
e made to these stations 
o the fisheries staff. Ex­
rsedes the old sampling 
'rovided by the Uganda 
et up at Majanji on the 
lroVed unsuitable for our 
,n landing fresh fish daily. 
fish from offshore islands 
ding on the western shore 
ssistant from Majanji was 
~re fur a couple of months. 
oviding valuable data and 
d productivit}. catch per 
n and distribution of fresh 
oent's request to UNDP/ 
ft and gear on Lake Albert 
Hciency and profitability. 
ing stations were set up at 
e the data and information 
IgO Barque and Dug-Out 
s the migrating nature of 
caused several gaps in the 
lshermen on Lake Victoria, 
rom Lingira Island, which 
rlenced. A lot of data was 
: made to collect first-hand 
19 experiments with fresh 
frica, including Shinyanga, 
'anzania; Kampala and in 
eofKenya. 
The experiments made are not adequate~ bu t the information already 
at hand gives an idea regarding the marketability and distribu tion of fresh 
fish in both urban and rural areas. 
It is noted that only few towns like Mwanza and Shinyanga in Tanzania 
are able to absorb reasonable quantities of fresh fish daily. In rural areas, 
poor road communications, lack of organised markets and low incomes 
among the peasant farmers are the main problems hampering a fair distribu­
tion and consumption of fresh fish. Information collected from Kampala 
and Jinja markets indicate that there is a feasible market for an increased 
supply offresh fish in these towns and the prices offered for fresh fish in these 
urban areas are perhaps reasonable enough to support the introduction 
of trawlers. Some marketing experiments with sun-dried Haplochromis 
were also carried out inJinja,Tororo and Mbale in Uganda and in Nyanza 
. I 
Province in Kenya but with very limited success. Complaints have been 
raised that Haplochromis is too bony and tasteless. 
OBSERVATION ON n5H MARKETING 
EXPERIMENTS IN TANZANIA 
C.K. NSHERENGUZI 
In order to study the impact and complications ofthe envisfl,ged increase 
of fish production due to the possihle introduction of trawler fishing on 
Lake Victoria, extensive market surveys and test marketing experiments 
were carried out between 1969 and 1970 in 6hinyanga, Mara (Musoma) 
and West Lak~ Regions. Market surveys were first carried out with the 
object of selecting suitable inland markets for test marketing experiments. 
Test marketing experiments werc then conducted at Shinyanga, MaslVa 
and Tarime, and trial marketing experiments wcre carried out in Musoma 
and-iJukoba districts. 
SHlI\'YANGA 
The test marketing experiments done at Shinyanga town markct 
indicated that there is a feasible market for an increased supply of fresh 
fish. Secondly, the retail prices offered ror the fish are reasonably high to • 
make a fishmonger operating with a smaB van attain some profit margin. 
The market's daily absorpitive capacity could fall within the range between 
I /4 to II. ton offresh fish. 
The problem is that the fish consumers in this area are used mainly
 
to the Tilapia. This means that one has to make sure that a bigger percentage
 
of the supplies is made up of this popular species. Fresh Cla,ias and Bagrus
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a r e  s t i l l  n o t  s o  p o p u l a r  i n  t h e  r e g i o n  b e c a u s e  t h e y  a r e  n e w  s p e c i e s  t o  t h e  
c o n s u m e r s .  H a p l o c h r o m i s  o f  b i g  s i z e  c o u l d  f i n d  s o m e  m a r k e t ,  b u t  n o t  t h e  
s m a l l e r  o n e s .  F r e s h  P r o t o p t e r u s  h a s  n o  m a r k e t  i n  t h e  a r e a .  
M w a d u i  T o w n s h i p  ( 1 3  m i l e s  f r o m  S h i n y a n g a )  w i t h  n o t  l e s s  t h a n  3 , 0 0 0  
w a g e  e a r n e r s  e m p l o y e d  b y  t h e  W i l l i a m s o n  D i a m o n d  L t d .  a n d  A l m a s  L t d .  
c o n s t i t u t e s  a n o t h e r  f e a s i b l e  m a r k e t  f o r  L a k e  V i c t o r i a  f i s h .  D u e  t o  t h e  l a c k  
o f  r e g u l a r  / i s h  s u p p l i e r s ,  t h e  m a j o r i t y  o f  t h e  A f r i c a n  w o r k e r s  g e t  n o  s u p p l y  o f  
f r e s h  f i s h  i n  t h i s  t o w n s h i p .  T h e  S u p e r  M a r k e t  i n  t h e  t o w n  s t o c k s  o n l y  a  
f e w  k i l o g r a m e s  o f  T i l a p i a  / i l l e t s  f o r  t h e  E u r o p e a n  c o m m u n i t y  a n d  s o m e  
A f r i c a n s  o f  h i g h e r  i n c o m e s .  T h e  w h o l e  t o w n s h i p  h a r b o u r s  a  t o t a l  o f  a b o u t  
7 0 0 0  p < : o p l e .  I t  w o u l d  b e  w o r t h w h i l e  t o  c a r r y  o u t  f u r t h e r  m a r k e t  r e s e a r c h  
i n  t h i s  t o w n s h i p .  
•  
M A S W A  
A  f e w  m a r k e t i n g  e x p e r i m e n t s  c a r r i e d  o u t  a t  M a s w a  t o w n s h i p  i n d i c a t e d  
t h a t  t h e  m a r k e t  c a n  a b s o r b  b e t w e e n  2 0 0 - 3 0 0  k g o f f r e s h  / i s h  d a i l y .  
M A R A  ( M U S O M A )  R E G I O N  
E x t e n s i v e  m a r k e t  s u r v e y s  w e r e  d o n e  i n  t h i s  r e g i o n .  T a r i m e  w a s  t h e  
onl~· i n l a n d  m a r k e t  s u i t a b l e  f o r  e x p c r i m e n t s .  
T h e  e x p e r i m e n t s  c a r r i e d  o u t  a  T a r i m e  M i n o r  s e t t l e m e n t  s h o w e d  t h a t  
t h e  m a r k e t  c a n  h a n d l e  b e t w e e n  2 0 0  - 2 5 0  k g  o f  f r e s h  / i s h  d a i l y  b u t  t h e  
p r i c e s o f f e r e d  f o r  t h e  f i s h  a r e  t o o  l o w .  
W E S T  L A K E  R E G I O N  
S o m c  t r i a l  m a r k e t i n g  e x p e r i m e n t s  w e r e  c a r r i e d  o u t  i n  J a n u a r y  1 9 7 0  
i n  s o m e  r u r a l  m a r k e t s  w i t h i n  3 5  t o  5 5  m i l e s  a w a y  f r o m  B u k o b a  t o w n .  T h e  
m a r k e t s  a t t e n d e d  i n c l u d e  K a m a c h u m u ,  N s h a m b a ,  R u b y a  a n d  s o m e  o t h e r  
m a r k e t s  i n  d i f f e r e n t  p a r t s  o f  B u k o b a  d i s t r i c t .  I t  w a s  o b s e r v e d  t h a t  t h e  l a c k  
o f  o r g a n i s e d  m a r k e t s  a n d  l o w  p u r c h a s i n g  p o w e r  p r e v a i l i n g  i n  t h e · a r e a  a r e  
t h e  m a j o r  p r o b l e m s  h i n d e r i n g  t h e  d i s t r i b u t i o n  o f  f r e s h  f i s h  i n  r u r a l  a r e a s .  
G E N E R A L  O B S E R V A T I O N S ,  R E M A R K S  A N D  S U G G E S T I O N S  
I t  m u s t  b e  m e n t i o n e d  t h a t  t h e  m a r k e t i n g  e x p e r i m e n t s  c a r r i e d  o u t  
i n  t h e  r e g i o n s  m e n t i o n e d  a r e  i n a d e q u a t e  f o r  f i n a l  c o n c l u s i o n s .  B u t ,  t h e s e  
f e w  e x p l o r a t o r y  e x p e r i m e n t s  h a v e  o p e n e d  t h e  w a y  f o r  f u t u r e  e c o n o m i c  
s u r v e y s  a n d  m a r k e t  s t u d i e s .  H o w e v e r ,  a n  i d e a  o n  t h e  a c c e p t a b i l i t ) - a n d  
m a r k e t a b i l i t y  o f  d i f f e r e n t  s p e c i e s  o f  f r e s h  f i s h  i n  d i f f e r e n t  p a r t s  o f T a n z a n i a  
h a s  b e e n  g a i n e d .  
5 8  
B e c a u s e  o f  
a m o n g s t  t h e  P O I  
m a r k e t s ,  i t  i s  a t  
a n d  s o p h i s t i c a t e c  
H e n c e ,  t h e  p r e s l  
t h e i r  s u p p J i e s  b ,  
f o r  s o m e  t i  m e .  
T H E  A F R I C )  
A N :  
T h e  n e e d  f a  
s c i e n t i s t s  h a s  I o n l  
A f r i c a  h a v e  b e e n  
A f r i c a n  c o u n t r i e s  
I t  i s  r e a l i s t  
H y d r o b i o l o g } ,  t h  
A f r i c a  i s  d e v e l o p i  
w i l l  t h e r e f o r e  c a t e  
k n o w l e d g e  w h i c h  
A f r i c a ' s  a q u a t i c  
r e l e v a n c e  a n d  v a l l  
i m p o r t a n c e  i n  E U I  
T h e  J o u r n a l  
i d e a s  o n  t e c h n i q u  
n o t  a i m  a t  publ~ 
o r i g i n a l  a n d  w e l l  
e c o n o m i s t s  a n d  s o  
T h i s  J o u r n a  
f i r s t  i s s u e  i s  o u t  l  
P u b l i s h e r s .  A u t h .  
A f r i c a  i s  S h s . 3 5 ,  (  
t o  t h e E d i t o r o r  t o  
:ley are new species to the 
some market, but not the 
: area. 
~a) with not less than 3,000 
nond Ltd. and Almas Ltd. 
ctoria fish. Due:: to the lack 
:an workers get no supply of 
in the town stocks onlf a 
ean community and some 
p harbours a total of about 
)ut further market research 
Maswa township indicated 
offresh fish daily. 
~is region. Tarime was the 
inor settlement showed that 
of fresh fish daily bu t the 
arried out in January J970 
'ay from Bulcoba town. The 
lba, Rubya and some other 
was observed that the lack 
'r prevailing in the· area are 
of fresh fish in rural areas. 
: AND SUGGESTIONS 
g experiments carried out 
nal conclusions. But, these 
way for future economic 
on the acceptability and 
different parts of Tanzania 
Because of poor transport communications, low purchasing power 
amongst the population, scattered populations and the lack of organized 
markets, 1t is at present not possible to plan for the introduction of modern 
and sophisticated methods of distributing fresh fish in the inland rural areas. 
Hence, the present method of allowing small fresh fish traders transport 
their supplies by buses and bicycles should perhaps continue to operat"e 
for some time. 
THE AFRICAN JOURNAL OF TROPICAL HYDROBIOLOGY
 
AND FISHERIES (AfT. J. Trop. f(ydrohiol. Fish)
 
The need for a journal to service the requirements of African aquatic 
scientists has long been felt. Hydrobiologists from East, Central and \Vest 
Africa have been able to get together and sponsor this journal to which man} 
African countries have agreed to contribute materially. 
It is realised that although several journals exist in the world for 
Hydrobiology, the African Continent is devoid of such facilities. Yet mda) 
Africa is developing a rapid turnover of research information. ThisJournal 
win therefore cater lor a quick and efficient method of disseminating research 
knowledge which is vital for development planning in th~ utilisation of 
Africa's aquatic resources. It will therefore specialise in material that has 
relevance and value to Africa, which otherwis~ would receive onl} secondar) 
importance in European basedjournals. 
The Journal win provide a forum for discussion and exchange of 
ideas on techniques, methodolog} and research findings. The Journal does 
not aim at publishjng all works done in Africa but it proposes to accept 
original and weB supported works from scientists, fisher) officers, fisher} 
economists and sociologists. 
This Journal is published twice a year, in Januar} and June. The 
first issue is out and copies are obtainable both from the Editor and the 
Publishers. Authors receive 60 reprints free. Annual subscription in East 
Africa is Shs.35, outside E. Africa U.S. $ to.oo. Manuscripts should be sent 
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pulation ofLake Naivasha, Kenya. 1966. 
No.•. EAFFRO. The History and Research results of the East 
African Freshwater Fisheries Research Organisation from 
19f6-1966. (1967). 
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1
N O · 3 ·  
E A F F R O .  E a s t  A f r i c a n  F r e s h w a t e r  F i s h e r i e s  R e s e a r c h  O r g a ­
n i z a t i o n .  A n n u a l  R e p o r t  1 9 4 8 .  ( R e p r i n t e d ) .  
N o .  4 .  
E A F F R O .  C o m p l e t e  l i s t  o f  P u b l i s h e d  W o r k s .  ' 9 6 7 .  
N O · 5 ·  
G E E , J . M .  a n d  G I L B E R T ,  M . P .  T h e  e s t a b l i s h m e n t  o f  c o m ­
m e r c i a l  f i s l l e r y  f o r  H a p l o c h r o m i s  i n  t h e  U g a n d a  w a t e r s  o f  
L a k e  V i c t o r i a ,  P a r t  I ,  1 9 6 7 .  
N o . 6 .  
M A N N ,  M . J .  T h e  F i s h e r i e s  o f  L a k e  R u k w a ,  T a n z a n i a .  1 9 6 7 .  
N o . 8 .  G E E ,  J . M .  a n d  G I L L B E R T ,  M . P .  T h e  e s t a b l i s h m e n t  o f  
c o m m e r c i a l  l k p l o c h r o m i s  f i s h e r y  i n  t h e  U g a n d a  w a t e r s  o f  
L a k e  V i c t o r i a  - P a r t  I I .  1 9 6 8 .  
N O . 9 .  M A T H E S ,  H .  T h e  F i s h e s  a n d  F i s h e r i e s  o f  t h e  R u a h a  R i v e r  
B a s i n ,  T a n z a n i a .  I g b B .  •  
N o .  1 0 .  M A N N ,  M J .  A  b r i e f r e p o n  o n  a  s u r v e y  o f  t h e  f i s h  a n d  f i s h f ' f )  
o f  t h e  T a n a  R i v e r  w i t h  s p e c i a l  r e f e r e n c e  t o  t h e  p r o b a b l e  
e f f e c t s  o f t h e  p r o p o s e d  b a r r a g e s ,  1 9 6 9 .  
N o .  I I .  G E E , J . M .  T h e  e s t a b l i s h m e n t  o f  a  c o m m e r c i a l  f i s h e r y  f o r  
H a p l o c h T o m i s  i n  t h e  U g a n d a  w a t e r s  o f  L a k e  V i c t o r i a  - P a r t  I I I ,  
1 9 6 9 ·  
N o .  1 2 . .  M A N N .  M . j .  C a t a l o g u e o f E A F F R O s c i e n t i f i c  a r c h i v e s ,  1 9 6 9 .  
N o .  1 3 . .  C H I L V E R S ,  R . M .  B o t t o m  t r a w l  c o d e n d  m e s h  s e l e c t i v i t y  
f o r  B a g r u s  d o c m { l (  ( F o r s k a h l )  f r o m  L a k e  V i c t o r i a ,  w i t h  s o m e  
r e m a r k s ,  o n  t h e  p r o p o s e d  T r a w l  F i s h e r } ,  r 9  7 [ .  
M E E T I N G S  
E A A F R O  w a s  h o s t  t o  a n  i m p o r t a n t  F A G  m e e t i n g  o n  S t o c k  A s s e s s m e n t .  
T h i s  m e e t i n g  b r o u g h t  t o g e t h e r  F A O  E x p e r t s  i n  S t o c k  a s s e s s m e n t  f r o m  
H e a d q u a r t e r s  i n  R o m e  a s  w e l l  a s  f r o m  S i x  U C I I D P / F A O  P r o j e c t s  o p e r a t e d  
i n  d i f f e r e n t  c o u n t r i e s  i n  A f r i c a .  I t  w a s  i n d e e d  a  w o r k  o f  r e c o g n i t i o n  f o r  
E A F F R O ' s  p a r t i c i p a t i o n  i n  H } d r o b i o l o g y  a n d  Fisher~ i n v e s t i g a t i o n s f o r  
s u c h  a  hi~h p o w e r e d  m e e t i n g  t o  b e h e l d  a t J i n j a .  
S e v e r a l  o t h e r  i m p o r t a n t  m e e t i n g s  i n  w h i c h  E A F F R O  p a r t i c i p a t e d  a r e  
g i v e n  a s  [ o H o w s ;  
D A T E  
1 9 · 1 . 1 9 7 °  
H e a d s  o f  D e p a r t m e n t s  M e e t i n g :  A r u s h a  D i r e c t o r  a t t e n d e d .  
3 . 3 .  
1
9 7
0  E x e c u t i v e  C o m m i t t e e  o f  t h e  E . A f r i c a  ~alural R e s o u r c e s  
R e s e a r c h  C o u n c i l :  K a m p a l a .  D i r e c t o r  a t t e n d e d .  
2 0 . 3 .  
1
9 7 °  
R e s e a r c h  a n d  S o c i a l  C o u n c i l  . \ 1 e e t i n g  ;  A r u s h a .  D i r e c t o r  
a t t e n d e d .  
6 2  
R e s e a r e n
2 0 · + ' 9 7
U  
Dite~tor a  
5 · ) ·  1 9 7
0 	  
F r e s h w a t l  
P o l a n d .  : \  
1 1 . , . 1 9 7
0  
F A U S t o ,  
T o  A l l  E A F  
1 6 . , ; . 1 9 7
0  
F A O  E x  
3 .
6
.
1
9 7
0 	  
C o m p u t e  
8 . 6 . 1 9 7 0 	  
\ 1 e e t i n g  
D i r e c t o r ,  
i U . G . 1 9 7 ° 	  
! \ I c c t i n g  
S a l a a m .  
1 8 . 6 . 1 9 7
0 	  ~-leeting 
E m e b b e .  
R e s e a r c h  
a t t e n d e d .  
9 ·  7 .  
1
9 7
0  
1 4 7 .  
1
9 7
0  
F i s h e r i e s '  
A f r i c a :  I  
a n d  ~r. 
2 . 8 . 1 9 7 ° 	  
\ - f e e t i n g  c  
D i r e c t o r i l  
2 1 · 9 ·  ' 9 7 0 	  
M e e t i n g  
A r u s h a .  I  
1 2 . 1 0 . 1 9 7 0  F i n a n c e  
i n  t h e  E . f l  
2 3 ·  1 0 . 1 9 7 ° 	  F i n a n c e  
a n d  \ f r .  1  
T h e  w o r k  b c i n g  c a  
a t t e n t i o n  a s  r e f l e c t e d  
e n c o u r a g i n g  t o  r e p o r t  
O f f i c i a l s  o f  t h e  P a r t n e  
P r e s i d e n t  o f  t h e  R e p u  
M i n i s t e r  o f  A n i m a )  I I  
M i o i s t e r s  o f  t h e  E . A ,  
( M i n i s t e r  f o r  C o m  
S h a f i q  A r a i n  M . L . A  
S e r v i c e s )  v i s i t e d  E A  
Fisheries Research Orga­
rinted}. 
ed Works. 1967. 
he establislimen t of com­
in the Uganda waters of 
ke Rukwa, Tanzania. 1967­
LP. The establishment of 
ill the Uganda waters of 
isheries of the Ruaha River 
survey of the fish and fisher} 
I reference to the probable 
96g· 
If a commercial fisher) for 
rsofLake Victoria - Parr Ill, 
rRO scientific archives, 1969. 
wi codend mesh selectivity 
1m Lake Victoria, with some 
Fisher), 1971. 
meeting on Slock Assessment. 
:15 in Srock assessment from 
NDP/FAO Projects operated 
ed a work of recogni tion for 
lOd Fisher~ investigations for 
eh EAFFRO participated are 
~: Arusha Director attended. 
E.i\frica N"atural Re,~ourf"t'"s 
ireetor attended. 
Meeting : Arusha. Director 
Research Council and Technical Aid ~l(Tling : Arusha. 
DireClor altended. 
Freshwater Productivit) in the aquatic environment Srminar : 
Poland. ),tr. G.E.B. Kitaka attended for one month. 
11.5. 1970 FAO Stock As~cssmcntSeminar ;J rnja. 
To All EAFFRO Biologists and Economists anended along- v.-ith 
16.5. 197° FAO Experts from 5 Projects on the African Continent. 
3.6 .1970 Computrrisation Commiltee : ~airobi. DircClor attended. 
8.6.1970 Meeting- with Chief Fisheries Officer Uganda - Entebbe. 
Director attended . 
10.6.197° .\leeting with Chief Fishnies Officer Tanzania - Dar cs 
Salaam. Director atrended. 
18.6.1970 :\1eeting ...vilh !vIr. H. Allsupp fAO RC'gional Fisher~ Officer: 
Entebbe. Dirt"ctor and :'\tr. G. Kitaka attended. 
9.7. 197° Research & Social Council :'\{eeting i\rusha. Dirccwr 
attended.
 
Fisheries Technical Committee .\letting for East and Central
 
Africa: Entehhf'. Oirecror. \-If. G. Kitaka. Project ~tanager
 
and \Ir. P. Whiling attended.
 
2.8.1970 ;\.1eetingon Lake Victuria Fisheries Research Project: Arusha. 
Director and Project Manager attended. 
21.9. 1970 .\1eeting of Head;;; of Departments in (he- E.!\. Communi{~' 
Arusha. Director attended. 
12.10. '970 Finance Management Seminar for Hrads or Departmenls 
in the E.A. Communit) : Anpha. Director atlenced. 
Finance ,~fanagement Seminar : Arusha. \1r. G. Kilaka 
and \lr. \V. A~illuji attendcd. 
VISITORS 
• 
I 
The work being carried out in EAFFRO continued to attract significant 
attention as reflected by the large number of visitors. It is particularl~ 
encouraging to report that there was eontinued interest in EAFFRO from 
Officials of the Parrner States of Kenya; Uganda and Tanzania. The Vice 
President of the Republic of Uganda, HON, John K. Habiha, M.P. and 
Minister of Animal Industry, Game and Fisheries visited EAFFRO. Two 
Ministers of the E.A. Community, the HON. Robert J. Ouko, M.L-A. 
(Minister for Common Market and Economic Affairs) and the HON. 
Shafiq Arain M.L.A. (Minister for Communications, Research and Social 
Services) visited EAFFRO for a whole day and in fact went trawling in 
63 
L a k e  V i c t o r i a  o n  t h e  R e s e a r c h  V e s s e l  ' I B I S ' .  T h e  H o n o u r a b l e  : M i n i s t e r s  
w e r e  p l e a s a n t l y  s u r p r i s e d  b y  c a t c h e s  o f  m o r e  t h a n  o n e  m e t r i c  t o n  o f  f i s h  i n  
l e s s  t h a n  3 0  m i n u t e s .  
T h e  D e p u t y  M i n i s t e r  o f  A n i m a l  [ n d u s t r y ,  G a m e  a n d  F i s h e r i e s  i n  t h e  
R e p u b l i c  o f  U g a n d a .  H O I ' .  K . K .  K a r e g y e s a  a n d  t h e  D e p u t y  M i n i s t e r  o f  
C o m m u n i c a t i o n s  R e s e a r c h  a n d  S o c i a l  S e r v i c e s  i n  t h e  E . A .  C o m m u n i t ' f J  
H O N .  G e r a l d  N .  K a l y a  p a i d  v i s i t s  t o  E A F F R O  a t  d i f f e r e n t  l i m e s .  T h e  
P e r m a n e n t  S e c r e t a r y ,  M i n i s t r y  o f  N a t u r a l  R e s o u r c e s  i n  t h e  R e p u b l i c  o f  
K e n y a ,  M r . j . M .  O j a l  a n d  t h e  P r i n c i p a l  S e c r e t a r y  i n  c h a r g e  o f R e s e a r c h  a n d  
T r a i n i n g  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  F o o d  a n d  C o - o p e r a t i v e s  i n  t h e  
R e p u b l i c  o f  T a n z a n i a ,  M r .  G .  A .  S e m i t i  c a l l e d  o n  E A F F R O  a Q , d  w e r e  
b r i e f e d  a b o u t  r e s e a r c h  p r o g r a m m e s ,  a c h i e v e m e n t s  a n d  a d m i n i s t r a t i v e  
s e t  u p .  
S i m i l a r l y  t h e  C h i e f F i s h e r i e s  O f f i c e r s  f r o m  t h e  P a r t n e r  S t a t e s  c o n t i n u e d  
t o  r e n d e r  u s e f u l  s u p p o r t  t o  E A F F R O  a n d  t h e i r  u n f a i l i n g  a s s i s t a n c e  w a s  
s h o w n  b y  t h e i r  r e g u l a r v i s i t s , t o  t h e  R e s e a r c h  O r g a n i s a t i o n .  
E A F F R O  a n d  t h e  U n i t e d  N a t i o n s  P e r s o n n e l  c o n t i n u e d  t o  c o l l a b o r a t e  
a n d  treme~dous i n t e r e s t  w a s  e x p r e s s e d  b y  t h e  U N  a s  s e e n  b y  t h e  l a r g e  
n u m b e r  o f  O f f i c i a l s  b o t h  f r o m  t h e  U N D P ,  F A O ,  U N E S C O  a n d  W H O  
w h o  v i s i t e d  E A F F R O .  B o t h  t h e  U N D P  R e s i d e n t  R e p r e s e n t a t i v e  M r .  B o n  
s u  A t a f u a  a n d  t h e  F A O  S e n i o r  A g r i c u l t u r a l  A d v i s o r  t o  U g a n d a ,  M r .  R o y  
S t o u t ,  w e r e  f r e q u e n t  v i s i t o r s  t o  t h e  R e s e a r c h  O r g a n i s a t i o n .  
T h e  l i s t  b e l o w  t h e r e f o r e  g i v e s  t h e  n a m e s  o f  s o m e  o f  t h e  O f f i c i a l s  w h o  
v i s i t e d  E A F F R O .  
J A N U A R Y  
M r .  B o n  s u  A t a f u a  U N D P  R e s i d m t  R e p r e s e n t a l i v e ,  
K a m p a l a .  
M r .  R o y  S t o u t .  
U . / I w ' D P  R e s i d m t  R e p r e s e n t a t r ' v e ,  K a m p a l a .  
M r .  N e v i l l e  M o r g a n  
} l a t u r e  C O f l J e r V d I U Y ,  E d i n b u r g h  
Uni~,tTsity o f J V e w t a s t l e .
P r o f .  a n d  M r s .  L . C .  B e a d l e  
F E B R U A R Y  
M r .  N .  O d e r o  
C h i i f F i s h n i e s  O f f i c e r ,  K e n y a .  
M r .  E .  A n y u m b a  
, M i n i s t r y  o f  T o u r i s m  a n d  J t " i l d l i f C ,  K e n y a .  
M r .  S . N .  S e m a k u l a  C h i i f F i s h e T i e s  O f f i c e r ,  U g a n d a . 
  
M r .  S t u a r t  G o o d i n g s  G ' . U . s . O .  K a m p a l a . 
  
M r .  E u g e n i o  M a n a l o  H y d r . m e t  S u r v e y ,  E n t e b b e . 
  
D r .  P . H .  G r e e n w o o d  
B r i t i s h  M u s e u m ,  L o n d o n .  
6 6  
M A R C H  
M r . J . M . O j a l  
M r .  G . A .  S e m i t i  
\ i r .  B .  G i l L i v e r  
M i s s J .  K i g u n d u  a n d  
C a t e r i n g  c l a s s  
M r .  F .  B y a b a t o  
M r .  j a m e s  G r e e n e  
M r .  A .  A n  t r a i n e n  
M r . J a m e s  W .  H o w e  
M r .  G .  R U l a b a j u n k a  
a n d  C l a s s  
M r .  J o h n  H a n s e n  
H O N .  G e r a l d  N .  K a l l  
D r .  H u b e r t  M a t t h e s  
A P R I L  
M r .  J a m e s  W .  S t r o n g l  
M r .  G . N .  B a r k e r  &  S t  
M r .  L . F .  D e C o s , a  
M A Y  
D r .  S a l a h  E I  Z a r k a  
M r .  F . O .  0 ' 0 0 0  
D r .  A .  L e l e k  
M r .  A . P .  S i n y t h  
D r .  J o h n  G u l l a n d  
D r .  W i l l i a m  B e c k m a n  
M e  L e n  j o e r i s  
D r .  I a n  D u n n  
M r .  K .  M e e c h a m  
M r .  D o n  W .  K e l l e y  
D r .  T . P e t r .  
M r .  W i l l i s  A .  E v a n s  
M r .  C . J .  V a n d e r p u y e  
The Honourable Ministers 
an one metric ton of fish in 
r, Game and Fisheries in the 
and me Deputy Minister of 
:es in the E,A. Community, 
~RO at different times. The 
lesources in the Republic of 
ary in charge of Research and 
xl and Co-operatives in the 
,lIed on EAFFRO and were 
vements and administrative 
I the Partner States continued 
heir unfailing assistance was 
rganisation. 
nnel continued to collaborate 
the UN as seen by the large 
FAD, UNESCO and WHO 
dent Representative Mr. Bon 
Advisor to Uganda, Mr. Roy 
rganisation. 
s of some of the Officials. who 
:dent Representative .. Kampala. 
:dent Representative, Kampala. 
lJ6nty, Edinburgh 
!'Iewcastle. 
Officer, Kenya. 
Tourism and Wildlife, Kenya. 
Officer, Uganda. 
npala. 
''Y, Enlebbe. 
'm, London. 
MARCH 
Mr.J.M.Ojal 
Mr. G.A. Semi,i 
Mr. B. Gilliver 
Miss J. Kigundu and 
Catering class 
Mr. F. Byabato 
Mr. James Greene 
Mr. A. Antroinen 
Mr.James W. Howe 
Mr. G. Rutabajunka
 
and Class
 
Mr. John Hansen
 
HON. Gerald N. Kalya
 
Dr. Hubert Matthes 
APRIL 
Mr. James W. Strongm 
Mr. G.N. Barker & Students 
Mr. L.F. DeCosta 
~AY 
Dr. Salah EI Zarka
 
Mr. F.O. Otobo
 
Dr. A. Lelek
 
Mr. A.P. Sinyth
 
Dr. John GulIand
 
Dr. William Beckman
 
Mr. Len J oeris
 
Dr. Ian Dunn
 
Mr. K. Meeeham
 
Mr. Don W. Kelley
 
Dr. T.Pe'r.
 
Mr. Willis A. Evans
 
Mr. C.J. Vanderpuye
 
Permanent Secretary, Ministry oj Natural
 
Resources, Kenya.
 
Ministry of Agriculture Food and Co-operative,
 
Tanzania.
 
East African Agriculture and Forestry Re·
 
search Organ£sat£on, Nairobi.
 
Uganda College of Commerce, Kampala.
 
The Treasury, E.A. Commun£ry, Arusha.
 
Uniled Stales Agency for Inlernalional Develop­
ment, Nairobi. 
Uniled States Agency for Inlernalional Develop
ment, Nairobi. 
United Stales Agency for International Develop­
ment, }/airobi. 
Uganda College ofCommerce, Kampala. 
Mulbox, Jinja. 
Deputy Minister, Communications and Re·
 
search, E.A. Community.
 
Kunduehi Fisheries Instituie, Dar es Salaam.
 
Steeg. ProdrKtion bu. New Tork. 
Uganda College ofCommerce, Kampala. 
E.A. V.R./. Ent.bbe. 
Kainji Lake Project) Nigeria.
 
Kainji Lake Project., Nigeria.
 
Kainji L.-ake Project..Nigeria.
 
Canadian High Commission, Nairobi.
 
FAO,Rome.
 
FAO, Rome.
 
Lake Kariba Project, Zambia.
 
IBP, Lake George, Uganda.
 
FAO, Malawi.
 
FAO, Rome.
 
Mal.",ere University - Kampala.
 
Volta Lake Project, Ghana.
 
Volta Lake Projecl, Ghana. 
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I
I
 
M r .  A . j .  M a t h o t h o  
D r .  A . F . A .  L a t i f  
M r .  G . V .  E v e r e t t  
M r .  A d h u  A w i t i  
M r .  E d w a r d  D a m m e n  
M r .  L a s s e  A a s l u u m  
J U N E  
M r .  R o }  E .  S t o u t  
M r .  H e r b e r t  A l l s o p p  
D r .  H .  M a t t h e s  
H 0 N .  K . K .  K a r e g } e s a  
M r .  E . G . M .  T i n k a  
. M r .  C . K .  K i v a n }  u m a  
M r .  A . W . K .  B a l u n } w a  
J U L Y  
M r .  S . J .  M o l e d i n e n  
M r .  F .  L u n d  
M r . j . M . K .  M u s o k w a  
P r o f .  M .  W .  S c h e i n  
M r .  G . E .  E d w a r d  
A U G U S T  
H a N .  T o m  W . W .  W a l u l a .  
M . L . A .  
A L - H A j  L A .  K a t e b a  
H a N .  j o h n  K .  B a b i i h a  
D r .  G . \ \ ' .  C o u l t c c  
S E P T E M B E R  
M r .  C . A .  E r u w a ) s  
O C T O B E R  
P r o f .  L . C .  B e a d l e  
M r .  A . \ \ ' .  N a n g w a l e  
\ i r .  F a r i d  H n s u y  
M r .  E . R .  C a r r  
F i s h e r i e s  D e p a r t m e n t )  A f a / a w l . 
  
L a k e  N a s s e r  D e v e l o p m e n t  C e n t r e ,  U . A . R . 
  
K a f u f  F i s h e r y ,  Z a m b i a . 
  
C o m m o n  A f a r k e !  S e c r e t a r i a t ,  A r u s h a .  
r 
  
C o m m o n w e a l t h  S a r e / a r i a t ,  L o n d o n . 
  
N O R A D .  K p m p a l a . 
  
U N D P j F A O ,  K a m p a l a . 
  
F A G  R e g i o n a l  F i s h e r ) '  O J f i C F ,  G h a n a .  A c c r a . 
  
K u n d u l ' h i  F i s h e r i e s  I n s t i t u t e ,  D a r  1 ' . 1 '  S a l a a m . 
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